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Rooms of Thk Marquette Iron Ore Association, 

Marquette, Lake Superior,*Michigan, 

February 11, 1879. 
At a meeting of this association, held this day, to con- 
sider the report of the committee on Statistics, it was tm- 
**animously 

^ Resolved, That the President and Secretary be, and they 

«: are hereby, authorized and directed to procure the printing 

^ of 500 copies of the memorial, submitted by the committee 

. on statistics, and adopted by this Association, together with 

^ the commercial statistics and official history of the improve- 

v nient of the St. Mary's river and canal, and to present the 

same to Congress at the present session. 

Attest: 

DAYID MORGAN, 

President 
C. Y. OSBURN, 

- Secretary. 
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MEMORIAL. 



To the Honorable the Senate and House of Representatives 

of the United States, in Congress assembled: 

< 

Your memorialist, The Marquette Iron Ore Association, ' 
of Marquette county, Michigan, respectfully calls the at- 
tention of Congress to the condition of St. Mary's River, 
through which all Lake Superior commerce passes on its 
way to market. 

This river is the water-link between Lakes Huron and 
Superior in the chain of the great lakes. It is 75 miles 
long, and is the boundary line between the United States 
and Canada. It flows southeasterly* between 45 ° and 
47 ° north latitude. For most of its length it is navigable 
and of sufficient depth to float the largest lake vessels. 
Occasional impediments to navigation are found, which 
have been partially removed. Congress has heretofore 
made appropriations to improve the river. At this time, 
an admirable engineering work — the canal around St. Mary's 
Falls — is being done by the general government, which 
when completed will contribute materially to the growth 
and development of the northwest, inasmuch as it will re- 
duce the cost of transportation, and greatly facilitate busi- 
ness. 

In 1852, Congress donated to the State of Michigan 
750,000 acres of lands to build a projected canal one mile 
in length around the St. Mary's Falls, and with two locks. 
A company was organized with sufficient capital to carry 
the enterprise to completion in 1855. It was built to ac- 



» 

commodate the then lake marine, and no one possessed the 
prescience to foresee the advancement that time would 
bring in lake craft. Other improvements made under ap- 
propriations of Congress — notably the St. Clair Flats Canal 
— permitted the employment of vessels of greater carrying 
capacity, and vessel builders have met the needs of trade 
by an increase in the tonnage of vessels. The canal, as 
originally constructed, permitted the passage of vessels of 
12-foot draft, and the river was in several places dredged to 
the same depth. Subsequently it became manifest that the 
depth of the canal and the locks no longer accommodated the 
vessels in trade on the lakes; accordingly, Congress ap- 
proved of a plan for a new system of lockage alongside of 
the old locks, by appropriating $150,000 to begin the work 
of enlargement. The work has been continued under other 
appropriations from 1870- 7 78, and it is now believed will be- 
completed in 1880. 

The dimensions of the new locks are: Length, 515 feet; 
breadth, 80 teet; depth, 16 feet. With this work is involved 
the deepening of the canal above and below the locks, 
which has been carried on contemporaneously with the 
work on the new lock; and, therefore, the canal, including 
lockage, will probably be ready to pass the larger vessels of 
the lake fleet during the season of 1880. 

For a more comprehensive account of the origin and 
progress of this national work, your memorialist begs leave 
to reter to the annual reports of the Engineer officers 
in charge, from 1866 to 1878, which accompany this me- 
morial. 

Congress has provided all the funds employed in digging 
this artificial watei-way. Michigan was entrusted with the 
original appropriation, and has executed the trust. Not- 
withstanding the fact that the general government supplied 
all the money necessary to build the original canal, and has 
also appropriated the requisite funds to construct the new 
canal, the State of Michigan still retains possession of the 
canal, and, to cover operating expenses, imposes upon the 
commerce of the lakes a toll of three cents per registered 
ton. During the years since the opening of the canal to the 



close of last year, according to the report of the Superin- 
tendent to the State Board of Control, this burden upon 
the products ot the country dependent upon the canal to 
reach a market, has grown to be $696,243. Out of this 
onerous tax upon a hitherto limited territory, the State ha6 
made 6uch repairs as were needful; but the industries of a 
struggling new territory have nevertheless been compelled 
to bear this burden. However, the State of Michigan, 
recognizing the national importance of the canal, and, as an 
inducement to Congress to further improve it, at 

the general • session of its legislature in 1869, passed the 
following: ' 

^ Joint Resolution authorizing the Board of Control of 
"the St. Mary's Falls "Ship Canal to transfer said Canal 
"to the United States. 

4 4 Whereas, The immediate enlargement of the St. Mary's Falls 
"Ship Canal, by which Lake Superior is rendered accessible to 
"vessels, is a work of urgent necessity and national importance ; 
"and, whereas, the State of Michigan has no funds properly appli- 
cable to such purpose ; 

44 Resolved by the Senate and Souse of Representatives of the 
'-State of Michigan, That the Board of control of the St. Mary's 
"Ship Canal be, and it is hereby, authorized and directed to trans- 
fer said canal, with all its appurtenances, and all the right and 
"title of the State of Michigan in and to the same, to the United 
44 States; Provided, This State shall be first guaranteed and 
4 'secured to the satisfaction of said Board of Control against loss, 
* 4 by reason of its liability upon the bonds issued under and by 
"virtue of an act entitled 'An act to provide for the repairing, 
"preservation, and operation of the Ship Canal around the Falls of 
"the St. Mary's, and to perform the trust respecting the same,' 
"approved February 14, 1859. 

Approved April 3. 1869. 

The grant as above made has remained inoperative 
because the United States have never accepted the grant. 

Governor Crosswell, in his last message to the Michigan 
legislature, on the opening of the current session, thus 
speaks of the canal: 

"The 23d day of June last, marks a quarter of a century since 
"ground was broken for the contruction of the St. Mary's Falls 
"Ship Canal. The tonnage passing through it has increased from 
44 100,^96 tons in 1855, to 1,439,215 tons in 1877, and 1,667,136 
"tons in 1878. * 
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"Its gross yeariv revenues during the .-»ame time have multiplied 
by ten, being 844.351.43 in 1877, and S40,4:»7.00 in 1878. 
More than 5ooo v*-s-els. many of them o f large tonnage, have 
<4 passed its lock* in the the two seasons referred to, making an 
"average passage of one boat every two hours and ten minutes 
"during the time of navigation. The general government is 
"now building additional locks for the purpose of enlarging and 
''increasing the capacity of the canal, and such progress is being 
"made that the work promises to be folly completed within the 
"next two years. The Legislature of 18H9, by joint resolution, 
"authorized the Board of Control to transfer the canal to the 
"United States on the payment of all out-standing indebtedness 
4 'incurred by the State in the construction or management thereof. 
"The indebtedness of the canal, which the State treasury is 
/pledged to pay, is $46,000.00, and the amount standing to its 
"credit on the books of tlte Treasurer, is *74,n^.l2. The canal 
"debt is thus fully provided for, and wilL^ he extinguished as rap- 
"idly as it falls due and before, if the bond? can be purchased. 

"The projection and construction of this canal is eminently due 
"to the sagacity and exertions of the early settlers of Michigan. 
"They knew that the extensive coast of Lake Superior possessed 
"mineral and other treasures of great value, and with almost pro- 
"phetic vision they seemed to realize the importance of the immense 
"commerce and trade which has since been developed in this 
"region. Through defeats, delays and discouragements they 
"steadily persevered in urging the enterprise until they were 
"effective in securing its commencement and completion. It would 
"most fittingly crown their achievement if this important channel, 
"opening complete water communication between the greatest of 
"inland lakes and the ocean, were made forever free to the passage 
"of all vessels navigating these waters. If this were accomplished, 
''and reciprocal facilities afforded us by the dominion of Canada 
"for transportation through the Welland canal, the entire passage 
"from the great lake to the ocean would be untrammeled by 
"tolls, and the commercial and social relations of prosperous com- 
"munities, speaking the same language and having many interests 
"in common, improved and strengthened." 

At the piesent scsmoii of the Michigan Legislature a joint 

resolution of the following tenor has been introduced, passed 

the House, and is pending in the Senate. It will doubtless 

pass and receive tlie Governor's signature: 

"Whereas, The advances heretofore made by the State of 
"Michigan to aid in the construction of the St. Mary's Falls Ship 
"Canal have been fully repaid by the receipts of tolls, 

"And Whereas. The work is of great national importance, 
"and upon which several million 'dollars have been expended by 
"the United States, 
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"And Whereas, It is deemed that the best interests, not only 
of this State, but of the entire commerce of the lakes, will bepro- 
**moted by having this great public improvement under the imme- 
"diate supervision of the general government, thereby rendering it 
"free to all American vessels, therefore 

"Resolved, By the Senate and House of Representatives of the 
"State of Michigan, that the Board of Control of the St. Mary's 
"Falls Ship Canal, be and it is hereby authorized and directed to 
"transfer the said Canal with all its appurtenances, and all the 
"right and title in and to the same to the United States. 

"Resolved, That our Senators be instructed and our Represen- 
tatives be requested to use their influence to secure such action 
"upon the part of the General Government as may be necessary 
"to affect this transfer." 

It now only remains for Congress, by appropriate legisla- 
tion, to accept the grant of the canal made by the State, and 
your memorialist urgently petitions Congress to notify the 
State of the acceptance of the grant by the general govern- 
ment, in order that, Dv the abolition of all tolls, the canal 
may be declared to be a great national and international 
thoroughfare. The nionev statement shows the canal's 
indebtedness to be hilly provided for; in fact, there is a 
credit balance, over and above all liabilities, on the books of 
thejState treasury, of $28,532.12; and, therefore, Congress will 
not be required to becure the State against loss on account 
of its endorsement of Canal bonds, as provided in the joint 
resolution of 1869 as a condition precedent to the cession of 
the Canal. 

Your memorialist respectfully represents, that, though, by 
Congressional aid, a canal around the St. Mary's Falls will 
soon be finished l hat will accommodate the largest of lake 
vessels, the river, both above and below the canal, is shoal in 
certain places; and, in order that the full benefits of the new 
canal may be derived, the Congress is earnestly petitioned to 
appropriate the sum of twenty thousand dollars and to direct 
that an accurate survey be made of the river with a view to 
securing a channel navigable by vessels drawing sixteen feet. 

Your memorialist also petitions Congress to make an 
appropriation sufficient to improve the river at certain points 
above and below the canal, so as to meet the immediate 
demands of commerce, believiog that an expenditure could 
be profitably made under the direction of the War Depart- 
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ment, before a survey is completed. In low stages of water 
vessels drawing no more than twelve feet have grounded 
above the canal ; and dangerous ..shoals and projecting reefs 
in or near the regular channel of the river below the canal, 
imperil the navigation, and often cause disaster. Engineers 
of the army are sufficiently familiar with the most danger- 
ous places to at once proceed to remove obstructions without 
materially increasing the cost beyond what will be required 
after a survey has been made. 

At a regular meeting of this Association, a committee was 
appointed to collect commercial statistics of the south shore 
of Lake Superior. The effort has been only partially success- 
ful; but such statistics as have been received at this time are 
herewith submitted, and reference is respectfully made to 
tables subjoined as evidences of the commercial importance 
of the canal and river. But the statistics herewith submit- 
ted do not fully represent the traffic, much less do they show 
the probabilities of the future. Besides the states ot Mich- 
igan, Illinois, Indiana, Wisconsin, Ohio, Pennsylvania and 
New York, whose people are nearly connected with the traf- 
fic passing the canal, the north and south shores of Lake 
Superior, and that far stretch of agricultural territory lying 
north and west of the head of Lake Superior, are almost 
wholly dependent upon the St. Mary's river improvements 
for an outlet. The. natural water way provides reasonably 
cheap means of transportation, which is the basis of the 
present and future development of the regions specified. 
Indeed, without a w T ater channel to the markets of the world, 
it is doubtful if the great wheat producing region of upper 
Minnesota. Dakota and Montana could freight their pro- 
ducts to market at all. It can hardly, therefore, be disputed 
that the past and future growth ot that region depends upon 
the means afforded for transportation. The same is true in a 
pre-eminent degree of the iron, cupper and lumber regions 
of Lake Superior. Until the completion of the canal in 
1855, substantial progress, even in the richest mineral 
districts, was impossible, and since that that date the public 
wealth has been augmented many times beyond the cost of 
any past or projected water-way improvements. 



A brief comparison of facts will show the necessity for 
the improvement your memorialist prays for, viz. : The 
deepening of the St. Mary's River. 

Economical transportion demanded a larger class of ves- 
sels on the lakes. A greater carrying capacity lessens the 
expense of labor and time while in transit, and the lower 
lakes are now provided with freighting vessels of much 
larger tonnage than could be fonmerly employed. 

Lake Superior is excluded from employing the largest of 
lake craft, except at a los6, because of the insufficient depth 
of water in the St. Mary's River. Moreover, the exceed- 
ingly tortuous channel of the river causes delay as well as 
increases the perils of navigation. These two natural de- 
fects enhance the freight rates, and, in that respect, are bur- 
dens upon the products of the country stretching fully 
1,500 miles westward of the St. Mary's Falls Canal. 

To illustrate this fact practically, a compilation of the 
average annual lake freight rates on iron ore between Es- 
canaba, Michigan, and Cleveland, Ohio, and Maiquette, 
Michigan, and the same Lake Erie port, has been made. 

The table has been compiled with the utmost care from 
actual transactions of the years 1870 to 1878, and the con- 
clusions accurately show the additional cost per ton the 
present shallow river entails upon Lake Superior products. 
Escanaba, situated at the head of Green Bay, (Lake Michi- 
gan, is nearly as far from Cleveland, Ohio, as is Marquette 
— the difference in distance would not add perceptibly to 
the cost of freight. The shipping facilities are about equal 
at both shipping points. 



Table showing the average of lake freights on iron ore from Mar- 
quette, Lake Superior, and Escanaba, Lake Michigan, to Cleve- 
land : 
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The average rate paid for the nine years is 64f cents more 
per ton of iron ore shipped by Lake Superior shippers than 
the amount paid by Lake Michigan shippers on the same 
commodity for practically the same distance. 

In other words, for example, while it cost consumers of 
iron ore shipped from Marquette through the St. Mary's 
Canal, for lake freight, on 555,750 tons shipped by lake and 
river iu 1878, an average of $1.35 per ton, or $750,262.50, 
it would have cost consumers on the same number of tons 
from Escanaba, at the average rate of 90 cents per ton, the 
sum of $500,175, or $250,0^7.50 less for the year. Again; 
in the year 1877, Marquette shipped to lower lake ports via. 
St. Mary's River and Canal, 568,082 gross tons of ore at an 
average lake freight of $1.60 per ton, at a cost of $908,- 
931.20, while the same number of tons could have been 
transported from Escanaba to the same lower lake ports, at 
an average cost of 99 cents per ton, or $562,401.18, being 
a difference against the canal route of $346,530.02, on the 
single item of iron ore for one year. During the nine 
years, 1870-'78, perhaps the majority of the larger vessels 
have been launched; and, for the same period of time, there 
have been shipped from the port of Marquette 4,540,235 
gross tons of iron ore and 197,682 gross tons of pig iron, 



making a total of 4,737,017 gro6e tors of freight, on which 
the average increase of cost over Escanaoa rat** ha*-- been 
paid by the consumer, amounting to $3,063,S^2.9J*! These 
figures are made even more astounding when the total tan- 
nage of the canal traffic is taken into consideration, for 
substantially the same increased cost must he mid on all 
commodities passing the canal, including copper. \v)if;tt 5 
flour, and all the various products of the vast region con- 
tributing freight to that route, as well as all supplies com- 
ing into the lake region. 

This difference in lake freight may be further elucidated 
by the statement that the ore shipped via. Escanaba can be 
carried enough cheaper by lake than frun Marquette to 
lower lake ports, to bear transportation by railroad a dis- 
tance of 63 miles from the mines to Escanaba, against 12 
miles of railway to Marquette. 

It might appear to one not iamiliar with the circum- 
stances surrounding and affecting lake navigation, that the 
canal, with this record against it, had better be destroyed 
than improved; that it has not and does not encourage the 
development of the immense territory tributary to its 
traffic. But the difference in cost of freight can be satis- 
factorily explained, and the explanation will be convincing 
proof that the new canal and river improvements asked for 
are wisely economical, and that the total expense incurred, 
and to be incurred, will within a few years be more than 
met by the saving in freight rates the improvements will 
secure to the people. 

The integrant parts of the extraordinary expense borne 
by Lake Superior products above alluded to are three in 
number. 

Attention is first directed to the tolls charged by the State 
of Michigan on the registered tonnage of vessels, as an ele- 
ment of the extraordinary cost of freight through the canal. 
Vessels in the ore traffic, as a rule, are not supplied with up 
freight, and consequently charge the tolls both ways against 
the ore shipment one way. Thus, the tolls really amount 
to six cents per ton on the ore, unless a vessel can load deep 
enough to carry a greater number of tons of treight than 



she registers. Usually, sailing vessels carry a greater num- 
ber of tons of ore than the tonnage measurement would indi- 
cate, but steamboats carry less than they register to carry; 
so that the average tolls on k ton of ore will be within a frac- 
tion of six cents, which ore from Escanaba, as it does not 
pass the canal, is not required to pay. 

Second. As the channel of the river is exceedingly tor- 
tuous, narrow and dangerous to navigate, delays are caused 
at night, and to provide against contingent delays from this 
cause a slight advance in the rate of freight is charged by 
vessel owners. 

Third. But the chief cause of the extraordi nary difference 
in freight charges herein exhibited is found in the shallow 
channel of parts of the river. As before mentioned, the 
larger vessels, drawing more than 12 feet, are prevented 
from loading to full depth. Accordingly, vessels' engaged 
in the Marquette ore trade make their trips with only a 
fractional part of a load, as compared with the deeper laden 
vessels in the Escanaba trade, or in the trade of the lower 
lakes ; but the expenses and time of the trips are not corres- 
pondingly curtailed: consequently, all of the elements of 
expense attending freighting — including the time of employ- 
ment of the vessel, wages of seamen, etc., etc., — are spread 
upon a less number of tons, where vessels are limited as to 
draft, than would be the case if full loads could be carried. 
Comparison of the lading of vessels at Escanaba to 14 feet 
depth with those at Marquette to 12 feet depth, demon- 
strates the difference in quantity to be fully 25 per cent. In 
other words, a vessel which can with 12 feet draft carry 1000 
tons through the canal and river, will carry from Escanaba, 
in the same time and with no greater expense to the vessel, 
1250 tons. The per cent, of difference between 12 feet depth 
and 16 feet, — the depth of the new canal — would be pro- 
gressively greater than above noted between 12 feet and 
14 feet, and accomplish a greater reduction in freight rates. 
The expenses of the vessel in time, wages, etc., from Cleve- 
land to Marquette and return, are spread upon 1000 tons of 
ore; while expenses for the same length of time, wages, etc., 
in going to and from Escanaba, are spread upon 1250 tons. 



The result is that it costs let s per ton to transport ore from 
Eseanaba to lower lake ports than it does from Marquette 
to the same ports, or an equal distance, because the depth of 
water in the St. Mary's river is insufficient to pass full laden 
vessels. 

Congress, for the reasons above set forth, is urgently 
petitioned to promote the welfare of the people, especially 
of the inhabitants of the tar northwest and those residing on 
the borders of Lake Superior, all of whom are dependent 
upon cheap transportation for the development of the resour- 
ces of the region seeking the world's market through the 
northern waterway, by accepting the grant of the canal 
from the State of Michigan, and by appropriating sufficient 
funds to accomplish the following objects: 

1. The completion of thk St. Mary's Canal improve- 
ment now under way. 

2. The survey of the river. 

3. The deepening of the river in order that the people 
may avail themselves of the invaluable canal improvement. 

And your memorialist will ever pray, etc. 

The Marquette Iron Ore Association, 

by DAYID MORGAN, 

President. 
C. Y. OSBURN, 

Seeretaiy. 
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Legislation for the Survey and Improvement ef the St, 
Mary's River and the Improvement of the St. 
Mary^s Falls Canal from the Beginning m 1S53, to 
1866. 

Act approved March 3d, 1853. 

For continuing the survey of the northern and north- 
western lakes, including Lake Superior, fifty thousand 
dollars; Provided, That a survey of so much of the com- 
munication between Lake Huron and the Sault St. Marie 
as may be necessary to ascertain what part thereof requires 
to be deepened, shall be made without delay, and plans and 
estimates of the nature and expense of the work shall be 
laid before congress at its next session. 

• *••••• 

Act passed Senate July 7th, 1856, and HouSte July 8th 
1856, over president's veto. 

Chap. 55. — An act making an appropriation for deepen- 
ing the channel over the flats of the St. Mary's river, in the 
State of Michigan. 

Be it enacted by the Senate and House of Representa- 
tives of t/ie United States of America in Congress as- 
sembled, That the sum of one hundred thousand dollars 
be, and the same is hereby appropriated towards deepening 
the channel of the St. Mary's river, in the State of Mich- 
igan, by the west channel, through Lake George, according 
to the estimate of Captain Macomb, of the topographical 
corps, communicated to the Senate in the report of the sec- 
retary of war, dated January eighteen, eighteen hundred 
and fifty five; Provided, That the dredging machine pur- 
chased for the improvement of the St. Clair flats may be 



employed when not required therefor, at the discretion of - 
the secretary of war, in the improvement of the St. Mary's 
river or strait. 

Act approved June 23, 1S66. 

• •••••• 

i 

For improvement of the Saint Mary's River, between 
Lake Superior and Lake Huron, fifty thousand dollars. 

Note — Subsequent legislation appears in the reports of 
the engineer officers in charge, from 1866 to 1878, inclusive. 

A 

Heport upon the Improvement of the St. Mary^s River* 
by Geixeral T. J. Cram, Colonel of Engineers, U. S. A^ 
for the Fiscal Tear Ending June 30, 1866. 

I. History of the Improvement Hitherto Made. 

Besides the ship canal at the Sault St. Marie, which 
was constructed by a private corporation from public lands 
appropriated by Congress, it is well known improvements 
were made below the falls under the superintendency of 
Capt. Whipple, corps T. E., from an appropriation of money 
by Congress in 1856, of $100,000.00. 

With this, two places were partially improved, one being 
the channel at the lower end of the expansion known as 
""Lake George," and below the falls about 20 jniles, and the 
other place the west channel of East Neebish rapids, , (see 
sketches A and B*) which rapids are about five miles far- 
ther down the river. 

It seems that Congress made this appropriation and 
trammeled it with the condition that it should be expended 
in the west channel of said lake, where, as nearly as I can 
make it out, about $27,263 was expended in dredging up to 
the 12th of June, 1858, when, on a recommendation of a 
Board, congress having un trammeled the remainder of the 
appropriation, the "middle channel," developed by a survey ' 

♦None of the maps, plats, charts or drawings, submitted by the officers in 
charge and referred to in their reports, accompany this publication. 
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of 1857, was adopted and the west channel abandoned. 

The dredge commenced work in the middle channel J une 
14th, 1858, and continued to work until 6th- November, same 
year, having excavated 90,123 cubic yards, giving a chan- 
nel of from 100 to 135 feet in width at the top of the slopes,, 
about one mile in length and 15 feet deep. 

In the season of 1859, about 15th May, the dredging was 
commenced again, and continued until 23d July of that 
year, when the appropriation had become very nearly 
exhausted, and further dredging was suspended, having 
expended in this channel, as near as I can make out, about 
$69,188.40. Captain Whipple reported the general width 
of the cut then at 150 feet, except for a distance of five 
hundred feet, where it was only 125 feet wide, and the 
depth of water to have varied from 14 to 18 feet, and no 
sounding was less than 14 feet, in the extent of 5,200 feet. 
Since that report, no work has been done in this channel. 
Also, in 1858, tlte west channel of the East Neebish rapids 
was improved, (see sketch B.) These rapids are formed by 
a reef of boulder-rocks, heaped in the middle of the river 
and spread out to the right and left, leaving a narrow pass- 
age near the east and also one near the west bank of the 
stream. As near as I can learn, about 300 cubic yards of 
rock was removed leaving a channel 80 feet wide, with a 
depth, ','not less anywhere in it could be found," than 14 feet. 
The dangerous rock upon which so many steamers had 
struck then was also removed. The improvement of this 
channel, as near as I can figure it in the absence of precise 
data, cost about $3,000. The foregoing sums, with the 
small balance of $148.60 on hand when Captain Whipple 
made his last report, in 1861, make up the whole of the 
one hundred thousand dollars first appropriated, of which 
sum there appears to have been paid for useless work in 
the west channel of Lake George, $27,663, before it was 
abandoned and the dredges put into the middle and straight 
channel. 

After starting the work in the middle channel, it seems 
to have been the settled design to dredge it with what 



money was left, and, by additional appropriation, to a width 
of 300 feet, and to a depth of 14 feet, for an extent of 
5,200 feet; and to dredge or excavate the west channel of the 
East> Meebish rapids to a width of 100 feet, and to a depth 
of 17 feet. After the first appropriation was exhausted, 
and in 1858-59-60, Captain Whipple estimated the cost of 
completing the middle channel at $71,010.00 putting the 
dredging of the hard at, 91 cents and the soft material at 
37.4 per cubic yard and contingencies at 10 per centum; 
and I find from his estimates the proportion of the hard was 
about 7 per cent, of the whole amount to be dredged. He 
also then estimated the cost of completing the west channel 
of the East Neebish rapids at $14,290.00, putting the price 
of the excavation at $11 per cubic yard for 1,181 cubic 
yards, and the contingencies at 10 per cent. It is to be 
understood, of course, that those estimates' were made upon 
prices ruling in 1858-59-60, and upon what the experience of 
two to three seasons' work had taught the officer in charge. 
Having confidence in his estimates, I do not hesitate to 
.adopt them as a proper and safe basis upon which to pred- 
icate my own estimates, varying the prices, however, to 
meet the changes which have occurred in rates since those 
•estimates were made, and distributing or modifying the 
amount of the work I shall propose to be done according to 
my own judgment as to the present and future wants of 
this highly important channel of our lake commeroe. 

II. Changes in the Middle. Channel since the Dredg- 
ing WAS SUSPENDED 23RD JULY, 1859, AND IN THE 

Neebish. 

In June, 1863, a minute survey of the cut was made by 
assistant O. N. Chaffee, under the direction of Col. Graham, 
oorps of engineers. From the profile of that survey I find 
the least depths of water, in three longtitudinal profiles, 
one through the middle of the cut and ©ne on either side, 
and 75 feet distant from the middle, to have been as fol- 
lows, as we ascend: In left hand profile, least depth ot 
water, 8 feet. In middle 10 feet. In right 7 feet. Between 
the two outer planes of these profiles, it. is seen the water- 



way is 150 feet wide; and it is straight through from deep 
water below the cut to deep water above, and the length is 
5,200 feet. In this I find there was a reach of 500 feet 
where the twelve feet curves show the channel to have been; 
contracted to less than 100 feet, and in which the least 
depth* was 12£ feet. In another place the 12 feet curves 
approach each other, showing a shoal of 11 feet of water 
over it, across the channel and 50 feet diameter. In another 
place the 12 feet curves approached to within 50 feet for 
an extent of 100 feet channel wise; and in the upper end of 
the cut, for an extent of 300 feet, the 12 feet curves ap- 
proached within a distance of 50 feet towards each other. 

In 1864, another minute survey of the middle channel- 
cut was made under the direction of Col. Raynolds, super- 
intendent of the lake survey. From the longitudinal pro- 
files (in the same positions as those of 1863,) of the last 
survey, I find the least depth as follows: In the left pro- 
file ascending, least depth of water 6.5 feet. In the middle 
11.75 feet. In the right 9.00 feet. And in several places 
in the cut, I find the width between the 12 feet curves tx> 
be only 50, 60, 75 and 100 feet — snowing encroachments 
upon the channel-way at bottom from washing in — nor do- 
the least depths in the profiles remain in the same places 
of the respective profiles. Comparing the foregoing facts 
with those stated by Capt. Whipple in 1859, it is clearly 
proved that there occurred important changes between 1859 
and 1863, also between 1863 and 1864, not only in the sides 
of the cut, but in the filling in, so as to materially dimin- 
ish, not only the width of the water-way, but likewise the 
depth ol the channel, which was, as Capt. Whipple reported 
in 1859, "nowhere in depth less than 14 feet for a width of 
150 feet." Probably the surface of the water, in 1863, was 
lower than in 1859, by .62 feet as was the case on St Clair 
Flats. This correction, added to the least depths in the pro- 
files of the survey in 1863, will make them show a filling 
in of 5.38, in the left, 3.38 in the middle, and 6.38 in the 
right, at places where Captain Whipple reported 14 feet of 
water at least, in 1859. We have no right to expect any- 



thing like permanency in the bottom and sides of this cut, 
unless the sides are revetted with something better than 
the natural soft material left by the dredges, how well and 
often, soever, the dredging of this channel may be repeated. 
Now, in regard to the west channel of the East Neebish 
rapids. Here it is not probable any material change has 
occurred since it was dredged, as the bottom is rocky. ' No 
surveys have been made since 1859 to test the question. 

III. How Much Shall be Dredged in the Middle 
Channel of Lake George? 

Conceive two vertical planes 300 feet apart and equi- 
distant from the middle profile, longtitadinally through the 
cut; we shall then have five profiles in all, taking them 
correspondingly on either side equi-distant from the middle 
one, and the planes of the profiles, taken in order, will be 
separated by a common distance of 75 feet. The extreme 
planes will include a water-way 300 feet wide, and 7,000 
feet in extent from J. to <?. (sketch A.) 

The mean depths in the five profiles (survey of 1863,) 
will be: 

In extreme left ascending, mean depth, 9.17 feet. 

In next left at the middle, 10.53 feet. 

In the middle profile, 13.28 feet. 

In the right next to the middle, 11.59 feet. 

In the extreme right, 8.38 feet. 

The mean of the depths at b. and c. was 13.75 feet. 

The annexed cross-section is constructed from the five 
mean profile depths just given, in which the scale of verti- 
cals is 10 times the scale of horizontals. 

To dredge the cut according to this cross-section, would 
make the depth of water at the sides 13.5 feet, and at the 
middle 14 feet. The 6ides to be sloped 2 horizontals to 1 
vertical. The width, on the bottom, 300 feet; and mean 
width, on top of under-water ground, 319.9 feet. The 
amount of dredging, according to his cross-section, would 
be 22,700,434 cubic yards. 

But whether the cut should be ot the above dimensions 
in cross-section as to width, is a question requiring more 
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careful consideration than has yet been given to it. It is 
seen that the cut has been filling considerably in some 
places in the interval between 1859 and 1863. 

Below the cut, I find the channel, in its natural condi- 
tion, holds a width of an average of about 200 feet in the 
lake between the 12 feet curves, for an extent of 5,000 feet, 
and is sufficiently straight and of ample depth for all pur- 
poses. In my estimation the natural width in this lower 
reach of the lake furnishes us with the true index to the 
width it is proper to attain by dredging for the middle 
channel, if we expect the force of the current to keep it 
clear. 

The cross-section will explain the dimensions I would 
first dredge for this channel; the vertical scale is 10 times 
the horizontal. 

The cut would be 200 feet wide at bottom, and 219.78 at 
top of the underwater banks, and the amount of the dredg- 
ing would be 167,274 cubic yards. Of this, according to 
Captain Whipple, 7 per cent, would be hard and 93 per 
cent, softraaterial. 

Therefore we should have: 

Soft dredging, 155,565 cubic yards. 

Hard dredging, 11,709 cubic yards. 

Just- below the lower end of the cut there is a bend on 
one side of the natural channel which Captain Whipple 
desired to straighten by dredging. This, I think, would be 
more a work of refinement than a necessity for the naviga- 
tion; and as there are other places more needing to be 
dredged, I do not recommend at present any dredging on 
the said bend. 

Estimate of Cost. 
7,000 feet channel extent — 

•Soft material, 155,565 cubic yards @ .75, $116,674.00 
Hard material 11,709 cubic yards @ $1.75, 20.490.00 



$137,164.00 
If 5,000 feet on each side be revetted, $171,700.00. 
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IV. How Much Shall we Dredge in the West 
Channel, East Neebish Rapids? 

I tMnk there ought to be made a straight channel fol- 
lowing: the upper course seen in red sketch "B." The dredg- 
ing or excavation should be so directed as to deepen the 
water everywhere between the red line a. b. and the black 
channel line to 15 feet. There being no survey of this 
since Captain Whipple had the dredging done here, it is 
difficult to estimate the amount required, except to take 
his estimate 1,181 cubic yards, which will now cost $20 per 
yard— $23,620.00. I do not think that channel can be well 
improved at present prices short of this sum. " 

V. Othbr Places in St. Mary's River Requiring 
Improvement. 

Of these, besides the marking with buoys, of which there 
is much to be done, I learn, on consultation with the most 
experienced navigators of the river, there are several places 
much requiring improvement. Two are represented on 
sketch "C — " one at the head of Rains' Island, and the 
other at the foot of Sugar Island, where the sharp elbows are 
exceedingly difficult to turn in consequence of narrowness 
of channel and rocks. The mode of improvement is sim- 
ple, consisting in dredging off the points of the underwater 
banks, so as to allow a channel in the direction of the red 
lines seen on the sketch. In the absence of minute surveys, 
I. make the approximate estimate upon the general survey 
of 1857, and find 52,963 yards for Rains' Island elbow, 
and 55,703 yards for Sugar Island elbow. 

Estimate of cost for total improvements indicated on 
sketch C, 108,666 cubic yards, @ .75, $81,499.00. 

Again; about 1\ miles above the canal (see sketch "D,") 
there is a dangerous shoal of only 11 feet water, and the 
sunken rocks, close at hand although not shown on the 
chart, make an improvement here highly desirable; which, 
in the absence of minute surveys, I estimate at $10,000.00. 

VI. Recapitulation of Estimates of Probable Costs. 

1. Dredging Lake George middle channel $137,164.00. 

2. Revetting 5,000 feet on each side, - 171,700.00 
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3. Dredging and probably blasting East Nee- 

bish West channel, - - - - 23,620.00 

4. Dredging off underwater points at el- • 

bows at head of Rains' and foot of 

Sugar Islands, 81,499.00 

5. Dredging and probable blasting at a place 

1J miles above St. Mary's Canal, - 10,000.00 



Total probable cost at present prices, - $423,983.00 
Here then, is what we shall need to bring the improve- 
men is of this important river to a permanent condition 
commensurate with the present and rapidly increasing 
Lake Superior commerce. And to expect at present prices 
to complete the improvements on a scale of good engineer- 
ing for much less than this sum will be to count upon a 
vision. I recommend to commerce with the $50,000 we 
now have, as soon as we can obtain, by advertising, leason- 
able bids for doing the work in the middle channel of Lake 
George; and, should Congress make the necessary appro- 
priations, to follow the excavation of the work in the order 
. in which I have stated the items. 

B 

Report upon the Improvement of St. Mary's River, by 
General T. J. Cram, Colonel of Engineers, IT. S. A., 
for the Fiscal Yeaw Ending 30£A June, 1867. 

By acts of 23rd of June, 1866, and 2nd of March, 
1867, the sums appropriated for this work amounted to 
$100,000. 

After fixing upon the plans for expending the money to 
the best advantage for the large and increasing commerce 
that is to be benefited by the improvement of this river, 
proposals were invited for dredging, Aug. 23, 1866, and 
a favorable contract was made for dredging, (only at pres- 
ent, however, in middle channel, Lake George, a shoal ex- 
pansion of the river,) 5th of October, 1866. The work 
was to be commenced as soon as the machines could be 
taken there, and completed either by November, 1867, or 
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in the following season of 1868, according to the softness 
or hardness of material found necessary to excavate to ob- 
tain a channel not less than 200 feet wide at bottom, and of 
a uniform depth of fourteen feet below low stage at middle 
channel, and thirteen feet depth at sides, with side slopes of 
two horizontal to one vertical. It was not possible, owing 
to the lateness of the season before the contract was con- 
cluded and approved, to get the dredges safely into position 
belore the 22nd of June, 1867. As soon as possible I sent 
my assistant, Captain Lydecker, corps of engineers, who 
fixed the range signals and established the low-water 
" bench-mark" to guide the dredges, and located the field 
for dumping. On the 29th of June dredging commenced 
in good earnest, and up to the 30th of June, 1867, there 
had been excavated 80 yards. From the 1st of July, 
1867, onward, there are to be two dredges at work day and 
night. 

Disbursed up to 30th June, 1867, end of fiscal year, 
on the work $4.56, leaving available, 1st July, 1867, $99,- 
995.44. 

I have seen no reason since sending in my annual re- 
port for fiscal year ending June 30th, 1866, to change the 
estimate I have made for the improvement of the several 
places requiring work to be done in this great river. 
Therefore, there will yet remain to be appropriated to com- 
plete the improvements, including per cent, for contingen- 
cies, $323,983. 

C 

Report upon the Improvement of St. Mary's River, 
by General T. J. Cram, Colonel of Engineers, TJ. 
S. A., for the Fiscal Yecvr Ending ZQth June, 1868. 

At the commencement of this year there was available 
for this work the sum of $99,995.44, and the work during the 
year has been, under the contract, confined to dredging the 
middle channel, Lake George, and it has been the intention 
to complete this channel thoroughly to the standard fixed 
for the improvement before moving the machinery to 
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another place in the river. 

From July 1 to November 8, 1867, the close of the sea- 
son, one u Osgood" dredge worked on 21 days, and two 
worked on 87 days, for a greater or less number of hours 
in the day, which, according to my rule for keeping the 
dredging time, consists of 24- hours. To simplify the re- 
sults, 1 reduce the total time for which the dredge actually 
worked to the number of hours one dredge would have 
worked continually to produce the same result that both 
did, and tind the equivalent total number of hours'! work 
for the one dredge to have been 2,468£ hours, and the 
amount dredged, towed away and dumped for the same 
time, 109,724 cubic yards of soft clay, highly favorably for 
dredging. 

The operations re-commenced 12th May, 1868, with one 
dredge, and continued with that until 17th June, when 
another was added to the force. 

To 30th June, the end of the fiscal year, the results 
have'been reduced as above to the equivalent performance of 
one dredge, as follows: Total number of hours, 555£, and 
the amount dredged of the the same kind of soft clay, 
towed away and dumped for the same time, 28,691 cubic 
yards. 

I now aggregate for the whole fiscal year, embracing all 
the days, except Sundays, on which it was practicable to 
work, and find the number of houis during which the work 
was being done 3,024, and the amount removed from the 
channel 138,415 cubic yards. The measurements were all 
made in the dumping scow. I could get no bids to measure 
otherwise, and the contract had to be made with this mode 
of measurement. 

From the above figures we deduce the performance of the 
dredge to have been 45.78 cubic yards per hour. 

The amount expended during the fiscal year for work and 
contingencies, to 30th of June, 1868, is $67,942.87, distrib- 
uted as follows: 

To the contractor, including the 10 per centum re- 
tained until the completion of his contract, (this in- 
cludes payment for 80 cubic yards dredging in June, 
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1867 $66,477.60 

To inspector of dredging, for services 807 . 00 

Incidental expenses, laying out work , 1 33 .00 

Purchase of boat for inspector's use 44.29 

For the proportional part of office expenses chargeable 

to this work 430.98 

Total $67,942.87 

All contingencies, including inspector's services, it will 
be seen from the above, are $1,465.27. The contingencies, 
therefore, are only 2 2-10 per cent, of the whole expen- 
diture. 

The money available at the close of the year is $32,- 
052.57. 

From the report of my assistant, Captain G. J. Lydecker, 
corps of engineers, of the result of his recent inspection, 
there will be at least 80,000 cubic yards yet to be dredged 
before we shall have the channel completed. This, added 
to what has alreadv been dredged under .this contract, will 
will swell to complete it to the probable amount of 218,526 
cubic yards, which shows an excess of 51,252 cubic yards 
above what I estimated in my first report upon this channel, 
August 23, 1866. Whence this excess? That estimate of 
mine was made upon a survey made' in 1864. In that first 
report it will be seen that I concluded, from the comparison 
therein drawn, that the unfinished channel left by Captain 
Whipple, corps of topographical engineers, in 1859, was 
filling up. This excess is partly due to this filling, since 
1864, and partly to the mode of surveying the channel in 
1864, which mode, however minute, was illy adapted to the 
problem of precise calculation of the amount to be dredged. 
Surveys for this purpose must be made in a more particular 
manner, or they are not worth much for the engineer of 
construction. 

The money that we have available from the existing ap- 
propriations, 1st of July, will not complete this Lake 
George middle channel by about $15,000. I trust this at 
least may be appropriated the present session of Congress, 
if no more, for St. Mary's River. 

The - amount requisite to be appropriated hereafter to 
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complete all the improvements contemplated in this river 
is $398,983. This does not include anything for improving 
St. Mary's canal. 

I think after all the improvements, exclusive of the canal, 
shall have been made, the annual amount thereafter 
required to keep the improvements in order will probably 
be $10,000. 

D 

Report Upon the Improvement of St. Mary's River, by 

Brevet Major General Cram, Colonel of Engineers* U. 

S. A, for the Fiscal Year Ending June 30£A, 1869. 

During this fiscal year the work of improvement has 
been confined entirely to dredging in Lake George, mid- 
dle channel, with a view of making it 200 feet wide at bot- 
tom throughout, and 14 feet deep in the middle and 13£ feet 
at the sides; and for this purpose the amount of clay and 
sand removed has been (from 1st of July, 1868, to 30th of 
June, 1869,) 76,342 cubic yards. 

The amount expended and paid for this to the 

contractors, John Brown & Co., has been, $36,644.16 

The amount paid and due for contingencies, 1,408.94 



Total expended on the work this fiscal year, $38,053.10 

The progress of the work has been such that, at the end 
of this fiscal year, the channel, from its upper* extremity 
tor 5,050 feet, has been very nearly completed — leaving 
only some lumps'and ridges, left by the dredge the first 
time going over, yet to be taken out; and the remainder of 
the channel, 2,170 feet, ha$ been wrought generally to the 
full depth, but not as yet to the full width intended. 

It is estimated that the amount measured in the natural 
bed, and yet to be taken out to bring this part to the full 
width contemplated, is 17,175 cubic yards, requiring about 
one month for two dredges, which are now engaged, to 
accomplish the task. 

The amount available out of the specific appropriations 
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of 1866 and 1867, and out of the allotments from the 
general appropriations of 1868 and 1869, on the first of 
July, 1869, is $14,799.47. 

With this sum it is intended to complete, if possible, 
this important channel during the remainder of the season 
of 1869, and on its completion the present contract with 
Jno. Brown <fc Co., will be closed. The sura allotted out of 
the last appropriation will not, I fear, be sufficient to make 
the fall width. 

Other Places in this River Requiring Iwiprovem&nt. 

These have been surveyed, and the plans and estimates 
made and reported during this fiscal year (see my report 
accompanying my letters to headquarters corps of engin- 
eers, 20th Jan'y 1862, also my more specific report upon 
the places, of date 30th June, 1869, accompanying this 
annual report.) 

From the special surveys it is estimated that the improve- 
ments of the places other than the Lake George channel 
and the Sault St. Marie canal will cost as follows: 

East Neebish, west channel, - $59,071.00 

Channel at head of Rains' Island, - - - 56,380.00 
Channel at foot of Sugar Island, - - 19,570.00 
Removing boulder rocks above the canal, - 3,000.00 
Removing boulders in places below the canal, 3,000.00 



Total $141,021.00 

The present commerce passing through this river justly 
demands the improvements. 

St. Mcurxfs Ship Canal, 

This, it is well known, was built by the State of Mich- 
igan from the proceeds of public lands donated by the 
United States government for the purpose. Since it was 
built the commerce of Lake Superior has augmented so 
very much as now to require the capacity of the canal to 
be proportionately increased. With the view of its being 
improved by the United States government, the legislature 
of Michigan, in its last session,, resolved by unanimous vote 
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to cede this important work to the United States; and thus 
it is obvious the first step Jias been taken in the right direc- 
tion for its improvement. 

This work cannot be made to answer the present and 
fast growing demands of the Lake Superior commerce, 
short of the following items of improvements: 

1. Deepen the existing locks to a depth of 16 feet on 
the miter sill. There is now, in the low stage of naviga- 
tion, only 10f feet. 

2. Deepen the canal to 17 feet, and render its sloping, 
rough, rocky sides vertical, and safe for vessels to pass 
through. 

3. Construct a prolongation of the upper end of the 
north canal bank, to enable vessels corning down under a 
strong west wind to more safely enter the canal than they 
can at present. 

4. Construct another lock, overcoming the fall with one 
lift, alongside the present two locks. 

The expense of these improvements cannot be given 
until an examination and survey, which 1 respectfully 
recommend, shall be ordered by the proper authority and 
made for the purpose. 

The cost of the necessary examination and survey, of the 
drawing of the plans and the making of the estimates, 
could be legally defrayed out of existing appropriations, 
and would be about $1,200. 

But this much in respect to the improvements I am pre- 
pared to say, viz: that all can be done without injury to 
the present lock walls, and without any destruction of exist- 
ing works, except the old gates and miter sills, and 6ome 
of the old grillage works, and that every item can be 
economically accomplished without interfering at all with 
the passage of vessels, by having everything and all materi- 
als ready in the summer, and tajring advantage of the time 
to do the work between the closing and opening of the sea- 
sons of navigation. 

The total amount required yet to be appropriated to com- 
plete the improvements contemplated in this river, besides 
for this canal, it has been stated, is $141,021.00. The 
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amount required to be appropriated to economically carry 
on these improvements for the fiscal year ending June 30th* 
1870, is $60,000. 

The amount for dredging, to keep all the improvements, 
when made, perpetually in #ood condition, including the 
Lake George channel, I think may be safely set down not 
to exceed, annually, $10,000. 

E 

Report upon the Improvement of St. Mary's Falls Canal 
and River, by General O. M. Poe, Major of Engin- 
eers, U. S. A., for Fiscal Year Ending June 30M, 1870. 

Under the act of Congress, approved July 11th, 1870, a* 
project for the removal of boulders, above and below the- 
eanal, was submitted to and approved by the chfef of engin- 
eers, and the contract for the work awarded to Messrs. W. 
W. and E. T. Williams, the lowest bidders, at the price of 
$4,800 for the whole. They are now engaged upon it, and,, 
under the provisions of their contract are required to com- 
plete the several improvements by the 1st of December, 
1870. 

Efforts were made to obtain the original drawings show- 
ing in detail the canal as actually executed, but without 
success. Finally making use of the best data at hand — that 
is to say, a lithograph published with the report of the 
directors of the canal company, dated September, 1858, and 
purporting to give a plan and section of the canal — a pro- 
ject was submitted to the chief of engineers for his approval, 
which it promptly received, so far as the general features 
were concerned. 

This design aims at the enlargement of the water-way by 
cutting down the present side slopes and revetting with a 
stone wall wherever necessary; the new slope to be 3 inches 
to the foot, deepening the prism so as to give 14 feet of 
water upon the miter sills, removing the present guard 
gates, and rebuilding them in a new position, 700 feet 
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nearer the head of the canal, and establishing a new system 
of lockage on the south side of that now used. 

Of the appropriation of the 11th of July, 1870, about 
$140,000 will be available towards the execution of this 
design, and it is hoped this will be sufficient to bring the 
work of enlargement to a point below the new position 
chosen for the guard gates. The fact that the work now to 
be done must be performed in the winter sea^op, under 
circumstances of great care, hardships and isolation, ren- 
ders it very expensive. It is probable that the increased 
cost due to these causes, will amount to fully one-third of 
the whole appropriation now available. After this winter's 
work, the improvement may be prosecuted during the sum- 
mer as well as winter, and the cost proportionally reduced. 
It is impossible, with the data at hand, to make even an 
approximate estimate of the total cost of the improvement; 
but it is safe to say that it will not be very much less than 
the original cost of the present canal, which was, I am told, 
about $1,200,000. 

Although less work is required to accomplish the con- 
templated enlargement and improvement, yet the higher 
prices of labor and materials now prevailing, will nearly 
or quite compensate. Hence, the sum of $1,000,000, re- 
mains to be appropriated, of which amount $500,000, can 
be advantageously used during the fiscal year ending June 
30th, 1872. 

This improvement should be prosecuted with the greatest 
vigor, as the present canal is taxed nearly to its full capaci- 
ty; and, if any material increase of commerce grows out of 
the construction of the railroads leading from the head of 
Lake Superior westward, the canal must prove utterly inad- 
equate to its accommodation. 

I do not enter into any extended argument upon this 
point, as the facts are notorious. During this fall and 
coming winter, full and accurate surveys will be made, 
with a view to completion of plans and estimates in detail, 
in time for the next annual report. 

In addition to the enlargement and improvement" of the 
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canal, there are, as already reported by General Cram, (see 
page 106 of the report of the chief of engineers, for 1869,) 
other places in the water communication between lakes 
Huron and Superior, requiring improvement The re- 
moval of boulders has been provided for; only the three 
first points enumerated by General Cram require immedi- 
ate attention. These, together with the amounts required 
in each case, according to General Cram's estimate, which 
I assume to be correct are as follows, viz: 

East Neebish channel, - - ' - - $59,071.00 
Channel at head of Hams' Island, - - - 56,380.00 
Channel at foot of Sugar Island, - - 19,570.00 

Total ------- $135,021.00 



In the foregoing, I have not included the item of $20,000, 
for the Lake George channel, reported as necessary in my 
annual report. Therefore, the sums that will be required 
during the fiscal year ending June 30th, 1872,, for the sev- 
eral improvements alluded to between lakes Huron and 
Superior, are as follows, viz: 

For improvement of St. Mary's Falls canal, $500,000.00 
For improvement of St Mary's River, - 155,021.00 



Total - - . - - - - $655,021.00 



And iji order to prosecute the work advantageously the 
entire amount ought to be appropriated. Any material re- 
duction will retard the work and increase its cost 

F 

Report upon the Improvement of St. Mary's Falls Canal 
and St. Marj/s River, hy General O. M. Poe. Major of 
Engineers, U. S. A., for the Fiscal Tear ending June 
30*A, 1871. 

Though the subject of awarding the contract for the remo- 
val of boulders from the St. Mary's River, and of the sub- 
mission and approval of a project for improving the canal, 
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was briefly referred to in my last annual report, dated Octo- 
ber 14, 1870, I include herein, in prder to make this report 
complete, a history of the improvements from the commence- 
ment of the fiscal year. 

An Act of Congress, approved July 11, 1870, appropria- 
ted the sum of $150,000 for the improvement of the St. 
Mary's Falls Canal and St. Mary's River, notice of which 
was received from the chief of Engineers under date of the 
18th of July, 1870, with instructions to prepare and submit 
a project of operations thereunder. In partial compliance 
therewith I submitted a report, w T ith form of advertisement 
inviting proposals for the removal of boulders endangering 
the navigation of the River St. Mary's and for improving 
the west channel of East JMeebish Rapids, St. Mary's River, 
but subsequently receiving assurances that the object of the 
appropriation was to furnish the means of enlarging the 
prism of the canal above the locks, it was suggested to the 
Chief of Engineers, on the 11th of August, 1870, that if the 
case was so understood by him, to disapprove the project 
submitted; recommending, at the same time, that the work 
of making a prism of given dimensions and character, with a 
view to its connection with a new channel and locks along 
side those now in use, be let by contract in the usual manner. 

Receiving instructions from the Chief ot Engineers, di- 
recting that the project for operations upon the west channel 
of the East Neebish Rapids be deferred, and the advertise- 
ment for the removal ®f boulder rocks in the St. Mary'a 
River be published as proposed, the publication of the ad- 
vertisements was made accordingly, and the proposals offered 
opened on the 9th of September. The bid of W. W. & E. 
T. Williams, to do* the work tor $4,800, being the lowest, 
was accepted and the contract awarded to them for the exe- 
cution ot the work. By the terms of the contract the 
contractors were to furnish all appliances and do all the 
work of removing obstructions in accordance w r ith specifica- 
tions — the work to ue commenced on or before the 1st day 
of October , and completed on or before the 1st day of De- 
cember, 1870. 
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No accurate surveys having been made at any of the local- 
ities specified, except at the point at the head of Rains' 
Island, it was found at some points that the work required 
to effect the desired improvements largely exceeded the 

amount anticipated. 

The first four obstructions consisted of boulders and earth 

and were removed by dredging. The fifth was a ledge of 

limestone rock, lying in its natural bed, and was blasted and 

the pieces removed by a diver. 

Operations by the contractors were commenced promptly 
at the three localities below the canal; and, on the 15th of 
October an inspection of the work, at the last two points 
specified, revealed the fact that the least water on the area 
dredged near the head ol Rains' Island was 13£ feet; and on 
the obstruction near the lower end of the island, 16 feet and 
2 inches. Two days subsequently a further inspection of 
the work, two and one-fourth miles below the canal, showed 
a least depth of 16 feet, the water being in each case a few 
inches lower than in September. 

These results being reported to me, I directed the resump- 
tion of the work at the point near the head of Rains' Island. 
This shoal was found to be of larger extent than had been 
supposed, and much more w T ork was finally done than had 
been contemplated when the contract was executed. A fur- 
ther inspection of this locality was made November 23, (the 
dredge having been employ e<J nearly two weeks after the 
receipt of my order directing the resumption ol work,) re- 
sulting in the acceptance of the work. 

The two localities designated above the canal were found 
to be projecting points of the same shoal, and of much larger 
extent than that supposed. The work at these points was 
inspected and accepted; the first on the 9th, and the last on 
the 27th of November, and the contract therefor completed 
and closed, and the balance due thereon paid to the contract- 
ors. 

The amount of dredging required greatly exceeded all 

the estimates. The contractors performed more than 
double the work anticipated, and yet the entire navigation 
was but little improved; though what was accomplished was 
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directly toward that end. This was due to the fact that the 
obstructions did not consist of detached boulders as origin- 
ally represented, and upon which a previous report and es- 
timate were predicated, but of extensive shoals composed of 
boulders. 

In accordance with instructions from the Chief of Engi- 
neers,. a project was submitted to him on the 1st of Septem- 
ber, 1870, with a view to the construction of new lockage 
alongside of that existing, and the excavation of the prism 
of the canal to a certain indicated width and depth. This 
was approved in general; but subsequently, modified speci- 
fications, with a report on the subject, were also submitted 
for approval, for so much of the new work as might be ac- 
complished under the appropriation available, involving 
the enlargement of the prism, as well as the construction 
of a revetment wall and guard gates. This modified project 
was also approved; and, after due advertisement, a contract 
was entered into October 20, 1870, with Messrs. Barker^ 
Williams & Bangs, the lowest bidders, tor the prosecution of 
the work; the contract providing for the enlargement of the 
prism of the canal by excavation of the sides and bottom, so 
that, when the revetting walls should be built, the dimen- 
sions of the water-way, above the new position of the guard 
gates, would be as follows: 

FT. IN. 

Width at coping of revetting walls, - 102 6 

Width at surface of water, 5 feet below coping, 100 
Width at 13 feet in depth, - 93 6 

Width at 20 feet in depth, - - - ' 73 6 

Depth of bottom along axis of canal, and for 36 
feet 9 inches on each side thereof, measured 
from level of coping, ... 20 6 

Depth at 46 feet 9 -inches on each side of the 

axis, measured from level of coping, - 18 

Slope of sides after wall is built, or of excavation where it 
is in rock for 18 feet in depth below coping, 3 inches to 1 foot. 
Slope of sides from above named limit to bottom of canal,, 
60 inches to 1 foot. 
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The contract also embraced the construction of a revet- 
ment wall and new guard gates, the latter upon the plan of 
the old ones, and to be placed in position at least 700 feet 
nearer the head of the canal. 

The contract further provided that the contractors should 
receive as full compensation for the work performed, upon 
approximate monthly estimates, the following rates, viz: 

For rock excavation, per cubic yard, $3.50. 

For gravel excavation, per cubic yard, .80. 

For revetting wall, per cubic foot, .15. 

For rebuilding guard-gates, $15,000. ; 

All measurements to be made in situ; and the work to 
be commenced on or before the 20th of October, 1870, and 
completed on or before the 1st day of July, 1871. 

The plan of operations for the winter involved the remo- 
val of the guard gates to the new position, the deepening of 
the water-way, the removal of the side slopes, and the revet- 
ment of the sides of the cut with a wall of stone; the work 
to .be commenced at the upper entrance to the canal, and 
continued downward, until the appropriation should be ex- 
hausted. 

For nearly the whole distance from the inner end of the 
south pier to the guard gates, the rock appears above the 
water's surface, and from the ijiner end of the south-pier, 
westward, appears to have a slope to the westward of about 
1 to 60. The rock is Potsdam sandstone, red and urav in 
alternating strata, and of very variable hardness — some so 
soft as to be removed easily with a pick and shovel. 

The revetting wall was to be founded on the first stratuw 
of suitable rock found in the sides of the excavation. Belom 
the base of the wall, the face of the rock was to be dressed 
off to leave a smooth and uniform surface. 

Contrary to expectation it was discovered that the exca- 
vation would furnish but little, if any, stone lit to use in 
constructing a revetting wall. It was believed that a suffi- 
cient quantity would b6 thus obtained to at least bring the 
walls to the surface of the water, and, owing to the lateness 
of the season, nothing else could have been relied upon. 
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Stone could not have been quarried at Sandusky or else- 
where and carried to the canal before the close of navigation. 

Under these circumstances it was necessary to modify the 
previously adopted plan of operations, by postponing the 
removal of the guard gates and the construction of the re- 
vetment iifltil another season, and to substitute for all of 
the revetment under water timber in the ordinary form of 
cribs instead of stone, as specified in the contract, provided 
the contractors were willing to put it in place complete at a 
price no greater in the aggregate than a stone wall of the 
same height would amount to at the contract price. This 
plan being approved, and the contractors assenting thereto, 
' the specifications were modified accordingly. 

The work of excavation was begun the latter part of Octo- 
ber, the dredge operating on a shoal projecting into the 
channel past the outer end of the south pier. A force of 
laborers was employed removing the old slope-wall from the 
tow-path to the water's surface— commencing at the inner 
•end of the piers at the head of the canal, working eastward, 
and ending at a point 600 feet above the guard gates. A 
dam was thrown across the canal at the inner end of the 
south pier, but it was impossible to make it perfectly water 
tight. A very considerable amount of water passed around 
the north end of the dam through a thin stratum of earth 
lying between strata of rock about 7 feet below the water 
line. Moreover, this dam happened to be placed over one 
of the places shattered some distance below the requisite 
depth, by blasting when the canal was built, and water found 
a passage through the crevices thus made in the rock beneath. 
Much difficulty was experienced in controlling the leakage, 
and on this account some delay attended the progress of the 
work. After the failure of repeated attempts on the part of 
the contractors to overcome this trouble, sufficient machinery 
for pumping was procured (some of it carried overland from 
Detroit,) and placed in operation, w r ith slow but ultimately 
successful results. It consisted of a 12-inch Holly wrecking 
pump, two 6-inch lilt pumps, one 4-inch lift and force-pump, 
and three centrifugal pumps, one with a 5-inch, one with a 






6-inch and one with a 10-inch discharge-pipe. Of these, two 
of the centrifugal pumps proved the most efficient. 

During December and a portion of January, however* 
when arrangements were being made and carried into effect 
tor overcoming the leakage, the workmen were employed in 
removing the slopes from the water line nearly to the bottom 
of the canal; in the meantime the water, leaking through 
the dam and running down the canal, rapidly froze and soon 
covered the bottom with two feet of ice. By the 8th of Jan- 
uary, the slopes had been removed to a point to which it 
was estimated the appropriation would cover the cost of the 
completed work. 

Excavation above the dam was done by dredging. For 
300 feet from the outer end of the south pier inward, the 
dredge completed the excavation, removing the rock with 
some difficuly; but east of this area the rock was generally 
too hai'd and the strata too heavy. An attempt was made 
in the early part of the winter by the contractors to loosen 
the rock for dredging by using a heavy chisel, weighing 
4,000 pounds, fitted in leaders like the hammer of a pile-dri- 
ver; but this proved unsuccessful. 

The excavation below the canal was suspended on the 6th 
of May, and the removal of the dam commenced. Before 
the evening of the 8th an opening had been made sufficient 
to permit the passage of vessels. After the opening ot nav- 
igation, the dredge was employed in completing the removal 
of the shoal beyond the outer end of the south pier, and in 
clearing up some small ridges of loose material over the 
area dredged between the piers. The entire amount of ex- 
cavation to June 30, 1871, was, of rock 30,383.17 cubic 
yards; of gravel, 4,307.19 cubic yards. 

During the fall and winter 1 caused a minute survey of 
the site of the canal and vicinity to be made, and a map of 
the same transmitted to me, by Mr. Alfred Xoble, the assist- 
ant in the immediate charge of the improvement. A daily 
record of the height of the water's surface above and below 
the locks has been kept by my direction, and reported to rae 
at the close of every month, in tabular form. A diagram in- 
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dicating the results obtained in this manner has been pre- 
pared, a tracing of which accompanies this report. 

A table has also been prepared showing the mean eleva- 
tion of the surface of the water, above and below the locks, 
above the datum plane of the survey of the canal referred to, 
(103.50 feet below the water-sill of the guard -gates) for each 
month, from November, 1870, to June, 1871, inclusive; and 
the mean elevation in each month during the prevalence of 

winds from each quarter of the compass. This table is also 
transmitted herewith. 

It becoming evident that the first appropriation was not 

sufficient to keep the work going energetically all winter, an 
additional appropriation of $100,000 was asked for, and 
made by Congress February 2, 1871. A plan for the expend- 
iture of the same, if granted, had been submitted to the 
Chief of Engineers, January 28, 1871. It consisted of a 
proposition to continue the work of improving the prism, 
following the plan already approved, and to employ the same 
contractors at the rates named in their contract. This prop- 
osition was approved February 3, 1ST J. with the understand- 
ing that a new contract be enteied into, and accordingly an 
agreement was made with Messrs. Barker & Williams, two 
of the contractors, for continuing the work at the same 
prices under the temporary appropriation referred to, Mr. 
Bangs withdrawing from the firm. The 1st of May, 1872, 
was fixed as the limit of the new contract. » 

By Act of Congress, approved March 3, 1871, the further 
sum of $250,000 was appropriated for the improvement of 
the canal and river. It being deemed the most desirable to* 
expend this amount in the construction of the new locks, 
plans and specifications were at once commenced, both for a 
system of two locks, each 80 feet by 400 feet, and a single 
lock, to overcome the difference of level at one Eft, — the 
horizontal dimensions to be 80 feet by 400 feet. The # work 
of preparing these plans has progressed ever since; but in 
view of the great amount of money involved in the work 
which they are to illustrate, much more time and careful 
study have been devoted to their preparation than would 
have been under ordinary circumstances'. I feel that the 
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magnitude and importance of the work demand this care and 
deliberation, hence the plans are yet in an unfinished 6tate. 
Autho;rity was granted by the Chief of Engineers, April 22, 
1871, to extend the contract with Messrs. Barker, Williams 
& Bangs, which expired July 1, 1871, to July 1, 1872. This 
extension wss made because certain portions of the work 
could not be done before another winter, owing to the utter 
impossibility of procuring the requisite materials, due to no 
fault upon the part of the contractors, who as well as the 
agents of the United States, expected to obtain the materials 
from the excavation of the canal itself, but were disappoint- 
ed. The deferred work, except obtaining and preparing the 
materials, can only be done when the water is out of the 
canal, and is, therefore, necessarily thrown into another sea- 
son. The work thrown over is the revetment of the sides of 
the canal and the removal and rebuilding of the guard gates. 
The latter could easily have been removed from their pres- 
ent position, but could not have been rebuilt. I therefore 
directed that they should not be disturbed, since the safety 
of the locks, and indeed the entire canal, would surely have 
been imperilled thereby. 

The approved plan for the enlargement of the prism and 
a new system of lockage requires land additional to the orig- 
inal grant, as 'well as the purchase of several lots at the lower 
end, now belonging to individuals. The latter are required 
to effect an entrance into the new locks, and must be ac- 
quired before any work upon them is done, since the exca- 
vation to be carried on with the greatest economy must be 
begun at the extreme lower end, and be carried thence into 
the lock-pit. Accordingly I wrote his Excellency, the Gov- 
ernor of Michigan, the following letter: 

"Detroit, Michigan, January 27, 1871. 
"Sir: 

"I respectfully invite the attention of your Excel- 
lency to the necessity of taking steps to secure right of 
"way for the improvement of the St. Mary's Falls Canal 
"now in progress. Yesterday an additional appropriation 
"of $"100,000 passed the United States Senate available for 
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"immediate expenditure. Should the House, as it doubtless 
"will, at once pass the same bill, and Congress follow this 
"with an appropriation of $500,000 available after the 1st of 
"July next, the work can be pushed with great energy. But 
"nothing can be done beyond the limits of the present grant 
"without first acquiring the right of way, or rather the own- 
ership in fee, of the land required. This is absolutely essen- 
tial, and unless steps are taken at once, I greatly fear delay 
"from this source. The legislature of Michigan, now in 
"session, could readily pass any law, that may be required. 
"When the United States propose spending over a million of 
"dollars upon this improvement so important to the inter- 
ests of Michigan, surely there can be no hesitation con- 
cerning any legislation which may be necessary to give 
"full effect to the intention of the General Government. In 
"case any legislation is necessary I might refer to the pres- 
ent laws of the State providing for the condemnation of 
"private peoperty ror light -house purposes, and cession of 
"jurisdiction over such property, as affording a convenient 
"basis upon which to frame laws to cover this special case. 
"I am sir, with great respect, 
"Your obedient servant, 

"O. M. POE, 

"Major of Engiiteers." 
"His Excellency, H. P. Baldwin, 

''Governor of Michigan, president of Board" of Control. 

To this communication the Governor replied as follows: 

"State of Michigan, Executive Oifice, ) 

"Lansing, February 2, 1871. j 
"Dear Sir: — 

"I am in receipt of yours of January 27, relative 

"to the right of way for Sault St. Marie's canal. The 

"State holds 400 feet of land, for the whole length of the 

"canal. Will your improvement cover more than this 

"width? If not, I presume no action will be required. 

"Please advise. 

"Very Respectfully Yours, 

H. P. BADLWIN. 
"General O. M. Poe, Detroit." 
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An act, drawn by the Attorney General of the 6tate, was 
passed by the legislature, and duly approved by the gov- 
ernor. But this act only provides for the seizure ot the 
required lands by the State of Michigan, and makes no pro- 
vision for their transfer to the United States. Desiring to 
expedite the acquisition of the additional lands, I wrote 
the following letter: 

Detroit, Michigan, May 12, 1871. 
"Sir:— 

"I have very respectfully to inquire what steps, 
"if any, are being taken to acquire title to the additional 
"land needed in the enlargement of the Saint Mary's Falls 
"canal. Also*vhether it is the intention of the Board of 
"Control to proceed further in the matter; and if not, the 
"present status of the negotiations, to the end that the 
"United States mav act. 

* * Verv Respectfully, 

O. M. POE. 
Major of Engineers, and Brev. Maj. Gen'l. U. S. A. 

"His Excellency, IT. 1\ Baldwin. 
"Governor of Michigan, and president, Boai*d ot Con- 
trol, Detroit. 

And the next day received the following reply, from 
which it is seen that action is postponed until after the 30th 
of June, the date upon which this report closes. The sub- 
sequent action of this matter will be made the subject of a 
special report. 

State of Michigan, Executive Office, ) 

May 13, 1871. j 

"Dear Sir: — 

• "In reply to yonra of May 12, I have to state that 
"the legislature at its recent session passed an act author- 
izing the governor to appoint a commission of three per- 
"Bon8 to condemn such lands as may be needed for the 
"enlargement of the St. Mary ? s Falls Ship Canal. Before 
4 'this can be done it will be necessary that I receive official 
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"notice that lands are required for that purpose, accom- 
panied with a plat and description of the lands wanted. 
"On receiving such notice and plat, action will be taken. 

"I am expecting to be absent for a few weeks, and early 
"in July to visit the canal, at which time the commission 
"can be appointed if so desired. 

"Very Respectfully, 

H. P. BALDWIN. 
"General O. M. Poe, Detroit." 

Under date of 16th of June, I called the attention of the 
contractors to the fact that no sufficient examinations had 
been made for the purpose of determining the extent and 
character of the coffer-dams, which they propose to use for 
next winter's work, and that it would probably be necessary 
to cut a channel at least on the back of the north pier, to 
be filled with water-tight material, in which case the work 
should be taken in hand at once, and that the clay and 
other material required for this dam should also be obtained, 
and put upon the ground at as early a day as practicable, 
to the end that no delay mighf take place in getting the 
dam in; that in fact a considerable portion of the dam 
might be put in before the close of navigation. 

Their attention is also' invited at the same time to the 
necessity of having upon the spot when needed the timber 
required for rebuilding the revetment. Acting upon these 
suggestions, the work of delivering the stone and timber 
was taken in hand without delay, and is now in progress. 
Operations during July and August have consisted entire- 
ly in the delivery of this material. 

The following shows the present financial condition of 
the improvement: 

Amount available July 1, 1870, $ 

AMOUNTS UNDEK CONTRACT. 

Amount appropriated July 11, 1870, - $150,000.00 
Amount appropriated February 2, 1871, - 100,000.00 

Total --.--. $250,000.00 
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Amount expended from July 1, 1870, to 
July 1, 1871. 108,318.41 

Balance (all of which is under contract) - $141,681.59 
Amount appropriated March 3, 1871, but 

not yet under contract, . - - 250,000.00 



Amount available July 1, 1871, -, - $391,681.59 

Amount required for the fiscal year, end- 
ing June 30, 1873, .... $884,977.08 

The balance of $141,681.59 on hand at the beginning of 
the present fiscal year, includes $10,978.67, being aggre- 
gate amount of percentage retained from payment made to 
contractors from time to time, in accordance with the terms 
of their contract, and the materials already delivered (tim- 
ber for revetment and stone for guard-gate walls) cover 
some portion of this balance, but are not to be paid for until 
placed in the work. 

No attempt is made to give statistics concerning the im- 
portance of this work, as it is so well known. Suffice it to 
say that nothing can pass, by water, between Lake Superior 
and the lower lakes, without passing through this canal. 
The commerce interested is the entire traffic by vessels be- 
tween Lake Superior and other lakes, and, large as it now 
is, will, as the Northern Pacific and other railroads having 
a terminus upon Lake Superior are extended, rapidly and 
greatly increase. 

In naming an amount to be appropriated at the next 
session of congress, I am guided by the estimated cost of 
the new system of lockage, which is $884,977.08. It is of 
importance that this entire amount should be appropriated 
in one item, in order to put the work under one contract. 
To appropriate it oy piecemeal may throw the work into 
the hands of different contractors, thus securing the most 
work at the maximum of cost. The appropriation of the 
whole amount at one time will greatly reduce all incidental 
-expenses, and reduce the time before completion to a mini- 
mum. 

1 feel as though I could not press this matter too earnest- 
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ly; and I further desire to say, that I have, in the estimate, 
left no margin for reduction; even if only $50,000 be taken 
off, I doubt whether enough would be left to accomplish 
the object. All ot which is respectfully submitted. 



EXHIBIT A. 

Statement of the number of vessels and their tonnage pass- 
ing through the St. Mary's Falls Ship Canal each year, from 
1 866 to 1870 inclusive, and tour and a half months of 1871 : 



Yea h. 


No. of Passages. 


T..UO-HT" 


1865 

1H68 

18B7 

1888* 

1N69 

ISTOt 

1871, "j Of Jllllf! 


997 
1,00b 
1,806 
1.115 
1.330 
1,883 


.-.iii!.i:is 
-< ■ «.-it« 

578.77:] 



*In Juue of this year three out of the four shipping docks lit Marquette were 
destroyed by Are, cutting oft the facilities for shipping ore, and damaging 
seriously the business of thiit year. 

■The increase over the year previous is abiiut &) ! i i»a- unit. 



EXHIBIT B. 

Statement of the product of the iron and copper minei 
Lake Superior for each year during a period ot ten ye; 
from 1861 to 1870 inclusive. 
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•Year of the close of the war. 

The average annual rate of increase of the iron business 
for ten years is 4o per cent. The rate of increase for 1870 
over 1869 is 33i per cent. Estimated product of 1871 
1,000.000 tons. 
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Table showing the aggregate tonnage of vessels and steam- 
ers passing St. Mary's Falls canal, for each month from 
May to September, in 1870, and 1871. 



Month. 



May 

Jun e 

Jul y 

Au gust 

Se ptember. 



Total. 



Tonnage, 1870. 



113,241.5 
116,560.5 
121,362.5 
106,662.3 
96,529.0 



534,361.8 



Tonnage, 1871. 



77,735.78 
123,565.49 
154,923.85 
115,056.93 
103,490.40 



574,772.45 



The increase for 1871, is 20,410.65 tons. There is, how- 
ever, a decrease in the number of vessels; the number lock- 
ed through in 1870, up to October 12, being 1,580, against 
1 ,366 for the present year. This comparison shows that 
the vessels now passing are of a larger class than those 
he retofore in use for this trade. 

G 

Report upon the Improvement of St. Mary's River and 
Ship Canal, by General O. M. Poe, Major of Engin- 
eers* U. S. A., for Fiscal Year Ending June 30, 1872. 

Since the close of the last fiscal year, further action has 
been taken for the acquirement of the additional lands 
necessary for the enlargement of the canal; and, to render 
the subject complete, a detailed history of this action is 
given, as follows: 

The Governor of Michigan, under date of Aug. 12, 1871, 
was requested to furnish information concerning the pro- 
gress made in acquiring title to the lands referred to, and, 
under date of Aug. 15th, he furnished the information call- 
ed for. He stated that efforts were made by the Board of 
Control, in 1870, for the purchase of such lands as they 
deemed likely to be wanted for canal purposes. These be- 
ing unsuccessful, renewed efforts had been made during the 
season of 1871, but also without success. He further 
stated that the legislature of 1871 authorized the Governor 
to appoint a commission to determine the value and con- 
demn the lands which might be required, but that doubts 
having arisen as to the constitutionality of some of the im- 
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portant provisions of the act, it was submitted to some o 
the most able and reliable lawyers, the result of which was 
to lead him to defer action for condemning the -lands until 
the act could be amended in some of its teat u res,, which 
could probably be accomplished during the following winter. 
That, in the meantime, all proper efforts would be contin- 
ued for the purchase of the lands. 

The amendment of the act referred to, however, was 
never effected by the legislature, for the reason, as I under- 
stand, that the act in question was unconstitutional, and 
that the legislature had no power to so amend it as to pro- 
vide for vesting title in the United States to the lands 
required in the manner indicated. 

This, therefore, terminated all efforts in that direction to 
accomplish the desired result. 

Under date of Aug. 22, 1871, I transmitted to the chief 
of engineers a tracing of a plat showing the government 
land on the south side of the state canal grant, with sub- 
divisions and names of claimants; also a tracing on a 
smaller 6cale, showing the relation of these claims to the 
canal enlargement, as well as the history of each claim so 
far as I have been able to obtain it. The location of this 
land is in section 6, township 47 north, range 1 east, being 
a portion of a tract granted to the Indians as a reservation, 
and subsequently yielded by them to the United States. 
A complete history of these transfers could not be given. 
A clause in the treaty with the Ottawa and Chippewa 
Indians, dated July 31, 1855, indicates that the right of 
fishing and encampment, (on lands presumed to include those 
shown on the tracing,) was secured to the Chippewas of 
Sault Ste Marie, by the treaty of June 16, 1820. Reference 
to this, made in article 3 of the treaty first mentioned, indi- 
cates that the right was not yielded by the Indians at that 
time; but 1 was informed that it was yielded won after by 
a special treaty with the band at Sault St. Marie, by whicli 
the United States assumed entire control of the whole tract 
at the rapids, except a small island in the river. The 
right of way through this tract was granted by the United 
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States to the State of Michigan for the purpose of making 
a canal, the grant including an area 200 feet in width on 
each side of the center line of the canal, a total width of 
400 feet. 

Soon after the settlement of the Indian claims (in 1855 
or 1856) different parties "squatted" upon various portions 
of the land on the south side of the "canal grant," either 
building and living upon their claims, or fencing and cul- 
tivating them. The claims referred to are six in number. 
No taxes were ever paid on any of this land. Having been 
considered government land, it was never assessed. I 
recommended the retention of all the lots except the one 
claimed by Oarleton and Bernier, and submitted for instruc- 
tions the question of entering on the lands and dispossess- 
ing the claimants. The above being submitted to the Judge 
Advocate General for his opinion as to the authority of the 
United States to take possession of the land claimed by 
squatters, he expressed the opinion that, it thought proper, 
they might be legally dispossessed, and gave the' course 
usually pursued in such cases. The Secretary of War, 
therefore, requested the Attorney General to call upon the 
proper United States marshal to eject all the squatters. 

The Deputy United States marshal was at the canal dur- 
ing the latter week of September, 1871, for the purpose 
indicated, and arranged the matter so that the occupants 
were to vacate their claims whenever called upon to do so- 
He transferred his authority in the premises to Mr. A. P. 
Heichhold, who was to act whenever called upon. The lands 
belonging to individuals, and also required in the enlarge- 
ment, were made the subject of a separate report to the 
Ghief of Engineers, on the 22nd of August, 1871. This 
report contained a history of the progress made in t acquir- 
ing title from its inception to the date of the report, and 
showed that the attempts made were failures, as appears 
by letter before referred to, from the governor of Michigan. 
It also contained a request for instructions as to the applica- 
tion or expenditure of the $250,000 appropriated March 3, 
1871; whether the same should be retained entire until a 
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further appropriation be made, and then the whole applied 
to the construction of new locks, or whether so much of it 
as could be expended in enlarging the prism during the 
winter be devoted to such purpose; and, if the latter should 
be deemed best, that it would be necessary to make a new 
contract, and the question was presented whether it should 
be done after advertising or by arrangements with the con- 
tractors at the prices of their existing contract. This latter 
was recommended, in view of the great annoyance , and 
possible detriment to the work which would arise from 
having two sets of contractors at the same time, engaged 
upon the same work, and at different rates. 

It was decided, however, by the Chief of Engineers, in a 
communication dated August 26, 1871, that the appropria- 
tion referred to should be applied as soon as practicable, to 
the construction of the prism of the canal, but that pro- 
posals for such additional work should be invited in the 
usual manner. 

The Chief ot Engineers, under date of October 2, 1871, 
requested an estimate of the probable amount required to 
reimburse the State of Michigan for sums expended in 
acquiring land from private individuals, tor modification of 
the canal, or for acquisition ot the land by the United 
States, under a condemnation act. In reply to request of 
October 4, 1871, for such information, the Governor of 
Michigan, in a letter dated Dec. 1, informed me the aggre- 
gate amount asked for the additional lands was $14,000. 

This information was communicated to the Chief of 
Engineers on the following day, with the statement that, 
to acquire the lands, we were driven to one of three meas- 
ures: 

1st. To purchase the land from the owuers at any price 
they might see proper to ask. 

2d. The enactment by Congress of a law conferring upon 
the proper authorities of the United States the right and 
power to seize and condemn the land needed; or, 

3d. The enactment by Congress of a law authorizing the 
expenditure of a portion of the appropriation upon lands 
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belonging to the State of Michigan, in which case the State 
<50uld seize the lands, condemn themi, and acquire title. 

Of these three, the second was strongly recommended. 

The act of Congress, approved June 10th, 1872, appro- 
priated $300,000 for the work, with a proviso that $15,000 
of that sum might be expended in securing the desired 
right of way over the grounds belonging to private parties 
at the east end of the canal. Upon being informed of this, 
I at once took measures to ascertain the price at which each 
individual owner was willing to sell the portions of the lots 
required. Proposals have been received accordingly, and 
indicate that the owners adhere to the prices previously 
named to the State authorities, which in the aggregate 
reach the sum of $14,000. This sum is largely in excess 
of the real value of the property, but it is not at all likely 
that the demands of the owners will ever be diminished. 

Upon the basis that only the immediate water-fronts of 
iall the claims be purchased in addition to the amount ot 
claim seventy-eight, originally proposed, offers from the 
owners were also obtained, the total amount of which is 
$7,050. 

These two propositions were submitted to the Chief of 
Engineers on the 22nd of July, 1872, with request for 
authority to accept one of them, and with the remark that 
I considered the first one unobjectionable and desirable; 
but that the second was subject to the objection that it 
would leave the owners all their right and title up to the 
channel bank as it would be after the dredging proposed to 
be done, in which case they might permit vessels to ob- 
struct the entrance to the new lock, though I thought it 
would subserve all necessary purposes. 

The titles being considerably involved, I, at the same 
time requested that application be made to the Attorney 
General of the United States to instruct the District At- 
torney to have the title papers put into proper shape. 

Under date of July 30, the Chief of Engineers instructed 
me to enter into negotiations for the purchase of the addi- 
tional lands with the persons named in the first proposition 
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referred to, and stated that application would be made for 
instructions to the United States Attorney for Michigan to 
assist me in preparing the title papers, and in such other 
duties connected with the purchase as might seem neces- 
sary. 

The District Attorney having received the requisite in- 
structions in the premises, the matter i6 now in his hands; 
and it is hoped that the preparation of the transfer papers 
will be pushed forward as rapidly as possible. 

As authorized, an advertisement was published inviting 
proposals for continuing the enlargement of the canal and 
building a revetment of timber and ballast stone, under 
the appropriation of $250,000, approved March 3d, 1871. 

The proposals were opened on the 10th of October, and 
were as follows: 
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On the following day the abstract was transmitted to the 
Chief of Engineers, showing that the bids of Barker & 
Williams (one for the completion of the contract by Sep- 
tember, 1872, and the other for the completion of the con- 
tract by July 1, 1873,) based upon approximate estimates 
of quantities, were each lower than the offer of any other 
bidder, and the second considerably lower than the fir6t. 

The Chief of Engineers, Oct. 27, 1871, authorized the 
acceptance of the second proposal referred to; i. e., for the 
completion of the contract by July 1, 1873, and the articles 
of agreement were entered into accordingly. 

The Governor of Michigan, president ot the State Board 
of Control, under date of August 30, 1871, gave notice that 
for the purpose of repair and improvement, the canal would 
be closed at 12, m., on the 25th of November, 1871, to remain 
closed until the 1st day of May, 1872. February 20, 1872, 
I informed the Governor that the first order of the Board of 

r 

Control fixed the dates as above stated, and that subsequently 
the date of closing was fixed at the 1st of December, but the 
date of opening was not changed; that the result ot this 
extension of seven days the previous fall was exactly what 
was feared; namely, the hard freezing weather came on, and 
owing to the low r temperature, the contractors were seri- 
ously interfered with. v 

In view of this fact, I stated that it seemed but simple 
justice to the contractors to fix the 20th ot May as the date 
of opening; but as the commerce of Lake Superior would 
be seriously incommoded by such an extension, I suggested 
instead thereof, as a partial reparation, that the 10th of May 
be named as the day of opening. This date was, therefore, 
specified. 

An application having been received from the contract- 
ors for the extension of their contracts of October 20, 1870, 
and Feb. 9, 1871, to the 1st of July, 1873, it was forwarded 
to the Chief of Engineers Feb. 24, 1872, with a statement 
of the condition of the work and the reasons leading to a 
recommendation that the extension asked for be granted. 
The extension was granted, but with the understanding 
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that the contractors furnish additional security for the per- 
formance of the work, and that the clause contained in the 
new form of contracts, and embraced in their contract of 
December 7, 1871, in relation to failure to commence and 
prosecute the work faithfully, etc., be inserted in the con- 
tracts ; that should the contractors decline to accede to these 
terms, and the contracts should at the periods specified for 
their completion, viz., May 1, 1872, and July 1, 1872, (the 
contract of October 20, 1870, having been extended for the 
latter period,) be unfulfilled, to declare the retained per- 
centage forfeited to the United States, and proceed to exe- 
cute the work by hiring labor and purchasing materials in 
open market, unless it would be more advantageous to 
re-advertise for proposals. The contracts were extended 
to July 1, 1873, as authorized, and the additional articles 
of agreement, with the lequired bonds, were executed on the 
15th day of April, 1872. Immediately upon the receipt of 
the authority granting this extension, I directed thac the 
work upon the new guard gates be prosecuted with the 
greatest vigor; that they must be rebuilt in the new posi- 
tion, and that the construction ot the outer dam (at section 
.30, west) woul^ be dispensed with for the winter. 

On the 18th of June, last, I reported that Barker, Wil- 
liams & Bangs had performed their contract under the 
appropriation approved July 11, 1870, and that the retained 
per centage had been paid them and the contract closed, 
and that the guard-lock had been rebuilt, removed and paid 
for. 

Seeing that no efficient steps had been taken to put in so 
much of the coffer-dam required for the work of next winter 
as is comprised in the wings and through the piers to the 
channel on each side of the canal, I reminded the contract- 
ors, under date of June 19, 1872, of their failure in this 
respect last year, and gave them warning that any omission 
would not be again overlooked under any circumstances, 
and expressed a desire that they would take the matter in 
hand within thirty days and prosecute to completion the 
work of putting in the wings of the coffer dam on both sides 
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of the canal, extending each wing from the natural shore 
along the back sides of each pier to the proper point on 
each, and then through the channel. 

The progress of the work during the year was very 6low, 
delays arising at almost every stage. Some of this was due 
to the fault of the contractors, though they operated at times 
under the most trying difficulties. The extreme severity of 
the winter, when the most important work only could be 
carried on, retarded the progress of the work and placed the 
contractors in an embarrassing condition. The difficulty in 
keeping the force employed up to the requisite standard for 
the vigorous prosecution of the work added to the causes 
of delay; yet it is believed that this difficulty could have 
been ameliorated to a certain extent by the contractors by a 
judicious line of action in the employment and payment of 
the men. The isolated region, however, to which many 
men are reluctant to go, furnishes some excuse for the low 
standard of the force during the year. 

Operations during July, August and September, 1871, 
consisted only in receiving timber to be used in the revet- 
ment. The bills of timber furnished the contractors em- 
braced 113,000 cubic leet, which they sub-let to parties on 
the river and on the shore of Lake Huron. Only about one- 
third the amount called for was furnished, hardly sufficient 
to build the revetment to the water line. 

In October tlie contractors organized a small force and 
employed it clearing the site of the pier, above the water 
line, extending this work eastward to the guard gates on the 
south side and to the basin on the north side. A part of the 
force was detached in November and set at loading and 
hauling clay for the dam. The cold weather set in very 
early (about November 25) freezing the clay that had been 
deposited on the bank of the canal into a solid mass, render- 
ing it useless. 

The canal being closed to navigation December 1, the 
frame of the dam was placed in position at once. It nad 
been the design of the contractors to place the dam at sec- 
tion 30 west. Some dredging was necessary before doing 
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so, to break through the piers and clear the sites for wing 
dams connecting the main dam with the shore line. They 
failed to get the dredge at work in time to do this before 
December l,,and concluded to place the dam at the river 
end of the south pier, at the position occupied for the same 
purpose the previous year. 

It was understood that this dam would be only temporary, 
and that the one at section 30 would be put in immediately 
after. The contractors did not have sufficient force on the 
work during the winter to render it possible to fulfill this 
promise without neglecting other work of greater urgency. 

The clay for filling was hauled from the pit, about three- 
fourths of a mile and used at once; but, the weather was so 
severely cold that the ftlay froze on the way, and was ren- 
dered very unsuitable. 

The entire month of December was consumed in repair- 
ing the dam after successive leaks. Besides the leaks 
through the dam itself, the water passed through crevices 
around the rocks at the ends and under the bottom in the 
same manner, and in about the same quantity as during the 
pr6vious winter. This had to be removed by pumping. The 
pumps were set up, and a pump house built early in Jan- 
uary. 

The excavation during the winter was from section 14 
westward to section 5, completed; and, from section 50 east- 
ward to section 74. left uncompleted. 

The guard gates and walls were removed during March 
and April, and placed in a new position 700 feet above the 
old one. The revetment was carried above the ordinary 
water-line between the guard gates and the dam,- and to 
within about 4 feet of the water-line, between the guard 
gates and section 71. Upon commencing the removal of 
x the dam, May 7, it was found that the top of the dam, for 
a depth of 2 feet below tl^e water-line, or about 4 feet below 
the top of the dam, was a solid mass of frozen earth, through 
which the dredge of small power and in bad repair could 
make but little headway. A practicable opening for the 
passage of vessels and steamers was made late on the 
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11th, (a day later than that fixed for the opening of the 
canal,) and on the morning of the 12th all those in waiting 
passed through. 

Since the opening of navigation a small, force has been 
employed in gravel excavation below section 77. 

About 5000 feet of cubic feet of timber have been received. 

The operations during the year to June 30th, inclusive, 
resulted in the excavation of 17,741.16 cubic yards of 
rock, and 26,839.40 cubic yards 6f gravel. In addition 
57,681.11 cubic feet of revetment, estimated as revetting wall, 
was placed in the work, and the guard gates rebuilt. A 
table giving the mean water stage during each month, and- 
showing the effect of certain winds, and a tracing of a dia- 
gram showing the elevation of the water's surface during 
each day in the year, are transmitted herewith. I also accom- 
pany this report with a tracing of a map ol the canal, with 
proposed improvements, which shows the condition of the 
work at the close of this year. 

Under date of June 18, 1872, I was notified that $300,000 
had been appropriated by act of Congress, approved June 
10, 1872, and requested to submit a project of operations 
thereunder. 

Except that portion of it provided for th$ purchase of 
the additional lands required in the enlargement of the canal, 
it is proposed to expend this sum toward the construction of 
the new locks, the plans for which are nearly completed. 

The project called for is necessarily delayed pending ne- 
gotiations for the acquirement of the land, but will be taken 
in hand as soon as possible and submitted for the action of 
the Chief of Engineers. 

The following shows the financial condition of the im- 
provement at the close of this year, and the amount recom- 
mended for the service of the fiscal year ending June 30, 
1874: 

Amount available July 1, 1871, and under 
contract, - $381,681.59 

Amount expended from July 1, 1871, to 
July 1,1872, ----- 99,469.36 
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Balance on hand July 1, 1872, - - - 292,212.23 
Amount appropriated June 10, 1872, not 
yet under contract, - - - - 300,000.00 



Amount available July 1, 1872, - - $592,212.23 



Amount required for fiscal year ending June 

30, 1874, - - - : - $600,000.00 

The balance of $292,212.23 on hand July 1, 1S72, includes 
$6,671.86, being aggregate amount of per centage retained 
from payments made to the contractors from time to time, 
agreeably to the terms of their contract. The materials 
already delivered under existing contracts, but not placed in 
the works, also cover 6ome portion of this balance. 

The extent of commerce involved in this improvement is 
so well known that no statistics of the same are deemed 
necessary. It embraces the entire traffic by vessels between 
Lake Superior and the other lakes, and its magnitude has 
already attained proportions of a larger character with a rap- 
id and greatly increasing tendency. 

The estimated cost of the new lock is $884,977.08. Of 
this amount the sum of $285,000 has been appropriated 
($15,000 of the last appropriation having been made appli- 
cable to the purchase of the additional land required in the 
enlargement) leaving in round numbers, the sum of $600,000 
yet to be appropriated. The construction of the new lock 
will, require more than one year's time, but the great advan- 
tage to the government arising from the letting of the con- 
tract tor the entire construction, at one time, induces me 
strongly to recommend the appropriation of the entire sura 
at once, and my estimate of the sum required for the fiscal 
year 1873-'74 is based upon this. 

H 

Report upon tfte Impfovement of St. Mary's Falls Canal) 
by General G. Weitzel, Major of Engineers, U. S. A. 9 
for Fiscal Year Ending June 30, 1873. 
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This work was in charge of Maj. O. M. Poe, (Dorps of 
Engineers, until May 1, 1873, when I relieved him. 

Since the close of the last fiscal vear further action has 
been taken relative to the purchase of parts of private claims 
Nos. 68, 75, 76, 77 and 78, required for the canal improve- 
ment, as follows: 

The purchase of the required portion of claim No., 68 has 
been undertaken by the State Board of Control. There 
appears at present no reason why it should not be completed 
at an earlv day. 

In September last, Mr. II. H. Swan, assistant United 

States district attornej', arrived here with authority to nego- 
tiate for the purchase ot these claims. The purchase of 
claim JNo. 68 seeming then (as for a long time previously) 
to be nearly perfected, he took no action in regard to it. He 
procured deeds to the required parts of claims Nos. 75, 76, 
77 and 78, from parties residing here, which were transmit- 
ted, with copies of other papers found on the countyjrecords, 
to the Attorney General of the United States. After exam- 
ination of the papers transmitted, the Attorney General 
decided that the deeds gave valid titles to the parts of claims 
75, 77 and 78 required, while those relating to claim 76 
were deemed insufficient. The title-papers relating to claims 
75, 77, and 78 were placed on record in the office of the 
register of deeds of Chippewa count} T , after which payment 
was made. The title to the required part of claim 76 has 
not been obtained, and remains tor further action. 

Operations from July to November consisted of excava- 
tion between sections 7:2 and 131, the partial excavation of 
a ditch from section 13 L to section 226, and building revet- 
ment from section 02 to section 129.' The excavation between 
sections 72 and 131 was in the enlargement, the old tow- 
path having been left in place to separate the pit from the 
canal. The pumps were at section 131, and were run con- 
tinuously. The work was delayed two or three times by 
breaks through the bank from the old canal, these breaks 
being through the rock, and not through the overlying 
earth. 
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The date for closing the canal was fixed by the Board of Con- 
trol at December 1, and afterward postponed nntil Decem- 
ber 3. Navigation was closed very suddenly November 27, 
by one of the severest storms known for many years. Dur- 
ing the storm the canal became filled with ice driven in 
to a great depth; this, and the cold weather immediately 
following, rendered it impossible tor steamers tolbrce^ way 
through the canaL During and immediately after the storm 
the upper end of the canal, from section 15 west, westward, 
was filled with steamers and vessels seeking refuge and 
quarters for the winter. 

The contractors had been preparing to place a dam at sec- 
tion 30 west, in order to excavate about 1 1,000 yards of rock 
and a small quantity of gravel, between that section and the 
guard-gates. As the site of the proposed dam was occupied 
by steamers it was impossible to build it, and that work was 
given up for the season. 

The guard-gates had been closed November 27, soon after 

the storm commenced. Three pieces of canvas were placed 

successively on the upper side, reaching from the water-line 

to the bottom, with a flap of from 2 to 6 feet resting on the 

bottom, and from wall to wall. These stopped the leakage 

about the valves entirely, and reduced that at the miter-sill 

so much that it was easily kept from the work during the 

winter. 

The excavation during the winter was between sections 71 
and 119. 

At the opening of navigation the revetment had been built 

to the ordinary water line from the guard-gates eastward to 

section 71 on the north side, and to section 12S on the south 

side. 

Work at excavation was suspended May 3, the guard -gates 

opened May 4, ana the canal in readiness for the passage of 
vessels May 5, the day fixed by the Board of Control. 

In order to place that part of the appropriation of $300,000 
which was made by the act approved June 10, 1872, not set 
apaikfor the purchase of lands under contract, proposals 
were advertised for under date of March 26, 1 873, for exca- 
vating the lock-pit and putting in place the foundation. 
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Bids were opened on the 30th of April following. There 
were only two bidders. The abstract (marked A) of these 
bids is annexed hereto. The contract was awarded to the 
lowest bidders, Messrs. Boyle & Roach, and they commenced 
work on the 28th of May following, and have made good 
progress. 

The $200,000 appropriated for this work by the act 
approved March 3, 1873, has not yet been placed under con- 
tract, but will be as soon as some further information con- 
cerning stone for the lock-walls and iron for the pipes can 
be obtained. This will De in a short time. 

The whole sum will be devoted to beginning the construc- 
tion of the new lock-walls; and to enable me to carry them 
on with uniformity and the greatest economy, an appropria- 
tion sufficiently large to complete them should be made. In 
addition, the importance of the work merits the largest 
appropriation possible. 

The commerce passing this point is already enormous, 
and is steadily increasing. During this season alone one 
and one-half million tons of iron ore will pass here. This 
ore is mainly taken to Cleveland and Erie, and thence dis- 
tributed. The iron into which this ore enters is distributed 
all over the country, and thus makes this work in every 
sense of the word a national work. 

The aggregate tonnage which passed through here last year 
was 918,600 tons. 

The amount expended during the year was $158,121.49 

The amount available July 1, 1873, and un- 
der contract, is - 423,112.07 

The amount available July 1, 1873, which 

will soon be under contract, is - - 200,000.00 

The amount required for the fiscal year 

ending June 30, 1875, is 500,000.00 

A great deal more work will be done this year than it has 
been possible ever before to do, especially if the Board of 
Control of the canal keep their promise and close it in time to 
enable the contractors to build the dam and thus finish the 
excavation. I am confident that all of the money now avail- 
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able will be expended before the beginning of the fiscal year 
1874-'75. The new appropriation should, therefore, be large 
enough to enable me to place all that remains to be done at 
the locks under contract at once. 

1 

Report upon the Improvement of St. Marxfs Falls 
Canal and Hiver, by General G. Weitzel, Major of 
Engineers , U. S. A., for Fiscal Year ending June 
30, 1874. 

l — saint mary's falls canal. 

Since my last annual report the part of claim No. 68 
which was required for the canal enlargement has been pur- 
chased by the State Board of Control, and the title papers 
to claim No. 7 6 were perfected and placed on record in the 
office of the Register of Deeds for Chippewa county. It 
was paid for last February. The title papers to all the land 
required are, therefore, now held by the government, except 
to claim 68, which is held bv the State Board of Control. 

During the past year the greatest amount of work was 
accomplished that has been done in one year since the com- 
mencement of the improvement. The winter was very 
favorable for work, and the contractors took advantage of it. 

The canal was closed to navigation on the 19th of 
November, 1873, by placing a dam across its bed near sec- 
tion 30 west, connected through openings in the piers by 
wing-dams with the shore-lines. Leaks through the north 
wing and the north bank of the canal near section 9 west, 
which were not stopped until December 10, delayed the 
work considerably. After this a steam pump, started near 
section 18 west, and the one stationed at section 131, easily 
kept the pit free of water. The excavation of the old chan- 
nel between section 27 west and section 142 east was almost 
entirely completed before the opening of navigation, and the 
building of the pier revetment was nearly completed at the 
end of the year; and in a few days the contract with Messrs. 
Barker & Williams, dated February 9, 1871, will be com- 
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pleted. The one with these parties dated December 7, 
1871, has been completed, and final payment made. 

The excavation of the lock-pit for the new locks, which 
work is under contract with Messrs. Boyle & Roach, dated 
May 19, 1873, is nearly completed. 

The completion of the excavation of pier revetment from 
section 142 east of , the old canal locks will be placed under 
contract in a few days, and thereafter the stones required for 
the new lock-walls. It is extremely important and pressing 
that there should be no delay in constructing these locks. 
The old locks are breaking in several places, and they stand 
in need of repair. An attempt on the part of the agents of 
the State Board of Control to pump out the water with the 
aid of caissons this spring failed. If anything should hap- 
pen to these old locks in the present condition of affairs to 
prevent their use, the effect on the immense and val- 
uable commerce of the Lake Superior region w ould be ruin- 
ous. The tonnage passing through this canal is steadily on 
the increase, and the new locks are urgently necessary. 
Some passenger-steamers, having many passengers and large 
cargoes on board, are frequently delayed hours in waiting 
their turn to pass through. For this reason the whole of 
the appropriation asked for by me should be granted. 

The amount of work done during the year was as follows : 

Timber, feet, board-measure, delivered, - 739,224. 

Plank, feet, board-measure, delivered - 2,637 

Iron, pounds, delivered .... 40,300 

Framing, feet, board-measure, done - - 521,496 

Revetting wall, feet, done - - - - 11,015 

Rock-excavation, cubic yards - 57,828 

Gravel excavation, cubic yards - 87,256 

The cost of the new locks, as estimated by my predecessor. 
General O. M. Poe, was in round numbers about $1,160,000, 
as shown in detail herewith. This estimate was submitted 
in December, 1872, and approved. 

60,000 cubic feet of pine-timber, 30 cents - $18,000 
1,300 cubic feet oak-timber, 50 cents, - 650 
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540,000 feet, board-measure, pine plank and 

scantling, $30 - - - - f - 16,200 

400.000 pounds wrought iron, 10 cents - 40,000 

1,620,000 pounds cast iron, 5 cents - - 81,000 

10,000 barrels of cement, $3 - - ~ - 30,000 

30,000 cubic yards rock-excavation, $3,50 - 105,000 

90,000 cubic yards gravel, $1 90,000 

27,800 cubic yards masonry, $27 - - - 750,000 

1,100 cubic yards concrete, $10.80 - - 11,880 

30,000 cubic yards embankment, 50 cents - 15,000 

500 cubic yards slope walls and paved drains - 1,000 



.Total - $1,158,730 

Of this amount $685,000 have been appropriated for the 
improvement of the Saint Mary's River and Saint Mary's 
Falls Canal. Of this amount about $85,000 have been di- 
verted for the improvement of the river and enlargement 
vand[improving of the canal. There remains, then, $560,000 
still to be appropriated under this estimate, and at least 
$300,000 of this should be appropriated at once. 

It i# yet impossible for me to estimate the amount that 
will be required for the entire and permanent completion of 
this work. Three hundred thousand dollars can be profit- 
ably expended upon this work during the next fiscal year. 

The work is situated in the Superior collection district, 
Michigan, at the Sault Saint Marie subport of entry, and a 
short distance from Fort Brady. The nearest light-house is 
at Hound Island, and the nearest port of entry is Marquette. 

The amount of revenue collected in the Superior district 
during the last fiscal year was $6,235.34 coin and $8,201.38 
•currency. 

The whole commerce of the great chain of lakes will be 
benefited by the completion of this work. 

This report is accompanied by a tracing of a diagram, 
.showing the elevation of the surface of the water on the 
Saint Mary's Falls Canal above the datum plane of the sur- 
vey of 1870, during the fiscal year, and another tracing show- 
ing the work that was done during the same period. 
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I desire to add that the whole amount ol funds available 
for this work will be under contract in a short time, and will, 
probably, barely suffice to purchase the face-stone. A fail- 
ure to make the appropiialion asked for would, therefore, 
stop the work during a season. 

FINANCIAL STATEMENT. 

Balance in Treasury of the United States July 

1, 1873 - - - - $524,038.00 

Amount in hands of officer and subject to his 
check, (including $20,472.52 percentage due 
on contracts not yet completed) - 118,584.50 

Amount appropriated by act approved June 

23, 1874, - - - 200,000.00 

Amount expended during the fiscal year end- 
ing June 30, 1874, - - 261,599.24r 

Amount available July 1, 1874 , - - 354,062.81 

Amount required for the fiscal year ending 

June 30, 1876, - - - 300,000.00 

II 8URVEY OF HAY LAKE CHANNEL, SAINT MARY'S RIVER. 

When I relieved my predecessor, Maj. O. M. Poe, Corps 
of Engineers, last May, 1 found that he had intended to ask 
lor authority to make this survey. Upon my first visit to 
this river I was so impressed w T ith the great benefit that 
would bej derived from the improvement of this channel, 
by the large and constantly growing commerce of the Lake 
Superior region, that I wrote to you on the 31st of May, 
1873, requesting authority to make it, and again on June 
30, 1873, submitting an estimate of its cost. 

By letter from your office, dated July 31, 1874, I was 
authorized to make it, and accordingly I organized a party 
to do the w r ork, under charge of Mr. H. A. Ul Iters, assistant 
engineer. The following is a copy of his report: 

Detroit, Mich., August 6, 1874. 
General: — 

I have the honor herewith to report on the survey of 

Hay Lake channel, of St. Mary's Itiver, Michigan, made 

last fall under your direction. 
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The object of the survey was to demonstrate the superior 
advantages of the Hay Lake channel over the one hitherto 
used — the Lake St. George channel. 

These advantages are of a two" fold character. An inspec- 
tion of the general map, herewith submitted, will show at a 
glance that Hay Lake channel offers decidedly the shortest 
and most direct route from Mud Lake to the Sault Ste. 
Marie's Canal. The difference in favor of this route 
amounts to almost precisely eleven miles, being thirty-eight 
miles by the Lake St. George route and twenty-seven miles 
by way of Hay Lake channel. 

But this is not the only nor the principal advantage 
•claimed for the proposed new route. It is well known that 
the Lake St. George channel is practicable only in daylight, 
and in bright weather at that, on account of its tortuous 
course and, in many places, narrow water-way. No vessel 
ever thought of passing it in night time, and if approaching 
it from either end a half hour too late to pass entirely 
through had to lose the whole night on that account. 

The plan for opening the Hay Lake channel is not the 
most economical one that could have been devised. If the 
•question had been merely to shorten the route from Lake 
Huron to Lake Superior by eleven miles, advantage could 
have been taken of deeper water, involving far less excava- 
tion, and consequently at much less cost. s 

But this would have involved a more devious course, and 
"would have defeated the second object, which appears to be 
of much greater importance, that of affording an oppor- 
tunity of establishing range-lights, so as to render naviga- 
tion in night time feasible. The lines proposed and laid 
-down in the accompanying maps require four sets of range- 
lights, which, if established, would render navigation in 
night time entirely secure, except, of course in foggy 
weather. 

The following estimates of cost are based on the sound- 
ings and borings made during last fall. The water at that 
time was on an average one foot higher than low water as 
ascertained by the gauge at the foot of the canal. The 
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soundings were accordingly reduced 60 as to apply to low 
watef. 

The work would have to be divided into four sections,. 
differing from each other in their character. 

The first or upper section comprises the Sugar Island 
rapids, and partly cuts through several of the numerous 
islands of that region. The bottom of the river and the 
soil of the islands is composed of clay, with ridges of small 
bowlders. From the small number of borings which could 
be made last fall it is impossible to give the exact propor- 
tion of clay and bowlders, but it will not be far out of the 
way to assume it as two-thirds clay and one third of bowl- 
ders. The calculations have been made accordingly. 

The second section embraces the flats at the head of Hay 
Lake. They are of small extent, and composed entirely of 
sand. 

The region occupied by the third section at the foot of 
Hay Lake is of much greater extent, but also composed of 
sand exclusively. Some provision will have to be made 
here to prevent tilling up after the excavation is made. 

The fourth section, comprising the West Neebish^ rapids, 
is, although small in extent, by far the most expensive. The 
bottom consists almost exclusively of limestone rock in 
thin layers, and has to be taken out by means of coffer- 
dams. These will, of course, be quite expensive, but as the 
quantity of rock to be quarried out of each is quite large, I 
feel justified in estimating the price per cubic yard at four 
dollars, and expect that it can be done for less. 

ESTIMATES. 

Section I. — Sugar Island Rapids: 
780,000 cubic yards excavation (f clay and -J 

bowlders), 40 cents. - *- - - $312,03$ 

Section 2. — Flats at head of Hay Lake: 
180,260 cubic yards excavation (sand), 25 cents. - 45,065* 

Section 3. — Flats at foot of Hay Lake: 
1,223,898 cubic yards excavation (sand), 25 cents 305,97 4r 

Section 4 — West Neebish Rapids: 
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527,046 cubic yards excavation (rock), $4 - 2,108,185 

Grubbing and Clearing: 
21£ acies, partly in small timber and partly in 

grass, at $25 per acre, - 537 

Range-lights: 
Four sets, at $20,000, - - - 80,000 



Total, - 2,851,797 

Add 10 per cent, for contingencies, - - 285,180 

3,136,977 

All these calculations are based upon a prism of excava- 
tion 300 feet wide at the surface, with a slope of 2£ to 1. 
In the case of the rock excavation this might properly be 
reduced to a width of 200 feet, with vertical sides, which 
would materially lessen the cost. 

Herewith submitted are eight sheets of maps compre- 
hending — 

One general map of St. Mary's River, showing the route 
at present used aud also the new one proposed. 

Four sheets of special maps, showing the soundings and 
topography of each ol the four sections. 

Two sheets of maps on a smaller scale, showing the lines 
of the proposed channel connectedly. 

One sheet of profiles and levels. 

Respectfully submitted, 

H. A. ULLFEES, 
Assistant Engineer. 
General G. Weitzel, Major Corps of Engineers, U. S. A. 

It would be a great benefit to commerce if this improve- 
ment couid be made. The channel at present navigated can 
only be used in day-time, and is very dangerous in places. 
Frequently many hours are lost by vessels carrying passen- 
gers and valuable cargoes, and thus causing great loss. Be- 
sides, if the channal could be improved, it could be lighted 
and buoyed in a proper manner, as it lies entirely withm 
our territory, and besides it is eleven miles shorter. 

But, as the cost of improvement is so great, I respectfully 



56 



recommend a further survey of other channels, to ascertain 
if a cheaper and more feasible one cannot be obtained. 

The drawing to accompany this report will be sent in a 
few days. 

.J 

Report upon the Improvement of St. Marxfs Falls Canal 
and Hirer, by General G. Weitzel, Major of Engin- 
eers, U. S. A., for the Fiscal Year Ending June 30, 

1875. 

Ever since this work has been begun, it has been under 
the local charge, as civil assistant, of Mr. Alfred Noble. 
From his annual report to me, and from my knowledge of 
the work, this report of operations during the fiscal year 
ending June 30th, 1875, is made up. 

The contract of Barker & Williams, dated December 7, 
1871, was completed during the year, and final payment was 
made July 28, 1874. 

These parties had not quite completed their w r ork under 
their contract dated February 9, 1871, when navigation 
closed. A small amount of rock-excavation at the site of 
the dam which had been placed across the bed of the canal, 
near section 30, west, remained to be done. Upon the con- 
tractors giving bond that they would do this work this 
spring I w T as authorized to make final payment, which I did 
on the 23d of December, 1874. Thev have been at work to 
complete this excavation, but up to the latest accounts had 
not yet succeeded. 

Messrs. Boyle cfe Roach have been engaged during the 
year under their contract, dated May 19, 1873, in excavat- 
ing the lock pit for the new locks and placing the lock-floor. 
They will probably complete this contract on the loth of 
August, when the construction of the new lock-walls will 
be begun. 

^ The only work that was done during the winter was con- 
structing the pier on the north side of the canal adjacent to 
the old locks, more specifically from section 142 to section 
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179. This work was done by Barker & Son, under their 

contract dated September 29, 1874, and was completed just 

on time. 

During the year the delivery of the face stone for the new 

locks was placed under contract. There were two lettings 

for this. One on the 31st of October, 1874, anfl the other 

on the 18th of March, 1875. The lowest bidders at the 

first letting were Messrs. Saxton & Salter. They were both 

American citizens, but proposed to furnish the stone from 

their quarry near Port Colborne, Canada. 

The honorable the Secretary of the Treasury decided 
that they would be compelled to pay duty on their stone, 
biecause the contract was that I would not accept the stone 
until it was delivered on the work. Thev, therefore, were 
allowed to withdraw their bid, as it was made with under- 
standing that their stone should come in free, and I was 
ordered to re-advertise. 

The successful bidder at the second letting was Mr. 
August Wallbaum, of Chicago. He proposed to furnish a 
fine limestone from Sagetown, HI., on the line of the Chi- 
cago, Burlington & Qnincy Railroad. He entered into con- 
tract dated March 29, 1875. 

In order to procure a good dock for landing the large 
amount of material which will be required in the construc- 
tion of the new locks, it was decided to build at once about 
500 feet of the proposed pier on the south side ot the 
entrance to the enlarged canal. C. C. Barker & Son were 
the successful bidders, and entered into contract dated May 
22, 1875, but at the latest accounts had not yet begun .the 
work. They are in default now, and unless something is 
done soon by them I will recommend that the work be taken 

from them. 

All of this work having been placed under contract, I 

next advertised for bids for building the new lock, the con- 
tractor to accept the face stone as delivered by Mr. Wall- 
baum, and he to furnish the backing and sand. In order to 
be sure that none but good cement should be used, I im- 
posed upon myself, for he Goveanment, the duty of furn- 
ishing it. 
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The bidding for this work on the 22d of May, 1875, was 
quite spirited, and Messrs. Boyle & Roach, of Cincinnati, 
were successiul. They entered into contract dated May 29, 
1875. 

The abstracts of bids received for labor and material on 
this work, und abstract of estimates of materials delivered 
and labor performed under several contracts, and an exhibit 
of purchase of timber and iron in open market during the 
fiscal year, are hereto attached and form part of this report. 

Since the beginning of the work on the new locks, $885,- 
000 have been appropriated for the improvement of the 
Saint Mary's River and Saint Mary's Falls Canal. Of this 
amount about $85,000 have been diverted for the improve- 
ment of the river and enlargement and improving of the 
canal. There remains, then, $360,000 to be appropriated 
for them, in order to come up to the original estimate, as 
given in detail in my last annual report. 

Of this sum I recommend, for the sake of economv in 
prosecuting the work, that the sum of $300,000 be appro- 
priated for the fiscal year ending J une 30, 1877. I hope in 
my next annual report to be able to estimate the amount 
required for the entire completion of the work. At present 
it is quite impossible to do so, but I believe that it will re- 
quire but a small amount more, if the $300,000' are appro- 
priated, as I have recommended. All of the amount here- 
after reported available, excepting that required for contin- 
gent expenses, is under contract, and therefore, really not 
available for other work. 

The work is situated in the Superior collection district, 
Michigan, at the Sault Ste. Marie subport of entry, and a 
short distance from Fort Brady. The nearest lighthouse is 
at Round Island, and the nearest port of entry is Mar- 
quette. 

The whole commerce of the great chain of lakes will be 
benefited by the completion of this work. 

FINANCIAL STATEMENT, 

Balance in Treasury of United States July 1, 
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1874 - - - - - - $524,038.00 

Aniount in hands of officer and subject to his 
check (including $46,960.54 percentage due 
on contracts not y^t 1 completed) July, 1, 
1874 • . . 56,985.35 

Amount appropriated by act approved March 

3,1875 .- 200,000.00 

Amount expended during the fiscal year en- 
ding June 30, 1875 - - - - 178,026.90 

Amount available July 1, 1875, including 

$23,343.98 due on contracts - , * 602,996.45 

Amount required for the fiscal year ending 
June 30, 1877 - - - - - 300,000.00 

K 

Report upon the Improvement of St. Mary's Falls Canal 
and River by General G. Weitzel, Major of Engin- 
eers, U. S. A, for Fiscal Year Ending June 30, 1S76. 

This report, like all of those heretofore made upon this 
work, is based upon the records jn my office, my personal 
knowledge of the work, and the annual report to me of Mr. 
Alfred Noble, who is, as civil assistant, in immediate charge 
of the work. 

Messrs. Barker & Williams completed their work under 
the contract dated February 9, 1871, in the month of Octo- 
ber last. They had a great deal of difficulty and large 
expense in doing this on account of the depth of the water 
in which they were compelled to work, and in consequence 
of the continued interruption to their work by passing ves- 
sels. 

Messrs. Boyle & Roach completed the excavation of the 
pit, and placing the floor to receive the new locks, during 
last November. This work was done under the contract 
dated Mav 19, 1873. 

The portion of the pier on the south side of and below the 
proposed new locks, and the excavation incident thereto, 
were finished during the month of May, 1876. This work 
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was done by Messrs. C. C Barker & Son, under the contract 
dated May 22, 1875. 

I haye ordered the space between this pier and the shore 
to be filled up with material taken from the spoil-banks. 
The room thus created, together with the pier, will make a 
good dock for receiving and handling the large quantity of 
stone and material required in the construction of the new 
locks. I stated in my last annual report that I had enter- 
ed into contract with Mr. August. Wallbaum, of Chicago, 
for the delivery of the face-stone required for the new locks. 
He entered into contract on the 29th of March, 1875. Before 
much time had elapsed, doubts were created in my mind of 
his ability to fulfill his contract by the reports of my assist- 
ants who visited the quarries. I therefore placed an inspect- 
or on duty at the quarry to give me weekly reports of the 
progress, and to inspect all the stone that was quarried. 
These reports were continually unfavorable, and I warned 
Mr. Wallbaum several times, and also gave . notice to 
his sureties. After having waited *as long as I possibly 
could, and seeing no prospect ahead that the contractor had 
the means or even the quarries to furnish the stone, I asked 
for authority on the 28th of February, 1876, to annul his 
contract. This was granted, and I was directed to re-adver- 
tise. The bids under this were opened on the 17 th of 
March, 1876. The lowest bidder for suitable stone was Mr. 
F. D. Van Wagenan, of Fulton, N. Y. He, however, did 
not enter into contract, and it was then awarded to Mr. Henry 
Van Vleck, of Syracuse, N. Y. He promptly entered into 
contract, and is now engaged both at Marblehead and Kelly's 
Island, Ohio, in quarrying suitable stone, and has already 
delivered a few on the work. As soon as sufficient stone 
are delivered to warrant the contractors for building. the 
walls (Messrs. Boyle & Ifcoach) to begin, they will do so. 
They are making all the preliminary arrangements now, and 
I think that the first stone will be set about the latter part 
of this month. By this trouble with the contractors and 
bidders for the face-stone, the construction of the new locks 
has been delayed about three months; but it was impossible, 
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under the law and my instructions, to avoid this misfortune. 
Upon my request, proceedings have been begun by the Gov- 
ernment against Messrs. Wallbanm and Van Wagenan. 

Failing contractors and bidders should be punished to the 
full extent of the Jaw, or the progress and economical exe- 
cution of our public works will be at the mercy of incompe- 
tent and speculating bidders. As soon as these locks are 
completed, there will remain to be done, in order to com- 
plete the work in accordance with the original project, the 
excavation at the head of the new and old locks, and at the 
foot of the former; the unfinished £ier revetment of these 
excavations; the construction of new guard-gates at the head 
of the old locks, and the removal of the old guard gates. 
The approximate estimate for the cost of these unfinished 
portions is, as nearly as can yet be determined, as follows, 
viz : 

145,000 cubic yards of excavation, at 75 cents $108,750 
Revetment: 

212,200 cubic feet of timber^in place at 30 cents 63,660 

160,000 pounds of iron, at 3£ cents - 5,600 

45,000 cubic yards of filling, at 40 cents, - 18,000 
Guard-gates at head of old locks, and masonry 

therefor - - - - - 40,000 

Removing old guard-gates, - - 20,000 



256,010 
Contingencies .... 33,990 



290,000 
Deduct value of timber and iron on hand, about 25,000 



265,000 



The original estimate for the cost of the new 

locks was - - - - 1,160,000 

The total original estimate for the completion 
of the new locks and the remainder of the 
work, according to the present approved 
project, is, then - - - 1,425,000 

In addition to this approved project, I now respectfully sub- 
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mit one for the improvement of the upper entrance of the ca- 
nal. There is a curve in it which is a source of great loss of 
time and money, and may be the source of serious injury to 
the vessels using the canal. The entrance is narrow, with 
shoal water on the south side of it, and the current produced by 
the falls is almost directly across it. As stated in my letter 
dated April 25, 1876, to the Chief of Engineers, the larger 
number of vessels passing the canal arrive in tows contain- 
ing two to six vessels each. It is not considered safe by 
tug-captains to bring in more than one, and at most two 
vessels at a time; the tow, if containing more than this 
number, must be broken up and a part left at anchor 
outside, to be brought in subsequently. Approaching the 
entrance, the vessels drift across it rapidly. As soon as the 
tug passes the end of the pier it is in still water, but the 
rear vessels continue drifting, often barely making the 
entrance. They then have a direction oblique to the canal, 
sometimes striking the piers heavily, and ' alternately on 
opposite sides, and they are hardly brought under control 
until the guard-gates, 1,700 feet below the entrance, are 
reached. In its present condition the upper entrance to the 
canal is a constant source of danger and delay to navigation, 
and a constant cause of injury to the revetment of the canal. 
Any plan of improving the canal which leaves this entrance 
as it now exists would be an imperfect one. 

The additional project now submitted comprises straight- 
ening the south bank of the canal, building a pier on the 
new line to deep water, and excavating to canal-bottom the 
area between the new pier line and the present channel; 
this would more than double the width to the entrance, and 
tows of vessels would make it under shelter of the south 
pier without delay or danger. 

The estimated cost of this additional project is as follows, 
viz: 

115,000 cubic yards of earth-excavation, at 30 

cents. - - - ' $ 44,500 

30,000 cubic yards excavation, (gravel, boulders, 

and old piers,) at 75 cents. - - 22,500 
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1,300 cubic yards rock excavation, at $4 - 52,000 

200,000 cubic feet of timber in pier, at 27 cents 54,000 

125,000 pounds iron bolts at 3 cents - - 3,750 
40,000 cubic yards filling in behind pier, at 35 

cents ..... 14,000 



190,750 
Add for contingencies and superintendence - 19,250 



210,000 

The total estimated cost of the project as now approved, 
since the new locks were begun as above stated, being 
$1,425,000, if the additional project submitted by me is 
approved, the total estimated cost of the work since that 
time, finished completely and thoroughly, is $1,635,000. 
I think, however, that this may safely be cut down to 
1,500,000, (unless something unforseen happens,) in conse- 
quence of the fact that I am obtaining labor and material 
for the new locks at cheaper rates than assumed in the 
original estimate. Assuming, then, $1,(500,000 as the es- 
mated cost of this whole work from the point above men- 
tioned, there remains to be appropriated, as will be seen 
from my last annual report, the snm of $700,000, less the 
amount which may be appropriated by Congress at its 
present session. For the sake of an economical and rapid 
prosecution of the work, the sum of $300,000 should be 
appropriated for this work for the fiscal year ending June 
30, 1878. Every cent of the money which is now available 
for this work is covered by contracts. 

It is contemplated during the present fiscal year to build 
as much of the new lock- walls as is possible, and to begin 
the work of straightening the west entrance to the canal, if 
the project is approved. The probable progress that will 
be made depends upon the energy of the contractor for the 
face-stone, who has just commenced work. As I know but 
very little about him, I cannot even give* a fair guess on the 
subject. At least one-eighth of the new lock-walls should be 
completed during the season; not more can be expected, 
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because there are always delays in the beginning of such 
works. The whole amount appropriated 6ince the enlarge- 
ment of this canal was begun is as follows, viz: 

1870 $150,000.00 

1871 ..... 350,000.00 

1872 ..... 300,000.00 
18:3 - y 200,000.00 

1874 - - - - - 200,000.00 

1875 - - - - - 200,000.00 



Total - - - - $1,'400,000.00 

Of this amount, about $600,000 was expended before and 
during the excavation of the pit for the new locks, in widen- 
ing and deepening the canal proper, revetting the sides of 
the enlarged canal, purchase of addditional lands, and in 
improving the Saint Mary's River. Of the other $800,000, 
about $400,000 have been expended on the lock-pit and 
other portions pertaining to the new locks, and about $400,- 
000 w r ason hand at the end the fiscal year. In exact figures 
this amount was $396,189.93. 

An abstract of materials delivered, and labor performed 
under contract, an exhibit of timber, plank and iron pur- 
chased in open market, and an abstract of bids received on 
the 17th of March, 1876, for furnishing the face-stone for 
the new locks, are attached and form part of this report. 

The work is situated in the Superior collection-district, j 

Michigan, at the Sault Sainte Marie, subport of entry> and a i 

short distance from Fort Brady. The nearest light-house is 
at Round Island, and the nearest port of entry is Marquette. 
The amount of revenue collected in the Superior district 
during the last fiscal year was, coin, $3,714.41; currency, 
$8,542.92. 

The whole commerce of the great chain of lakes will be 
benefited by the completion of this work. 

ABSTRACT OF MATERIALS DELIVERED AND LABOR PERFORMED j 

UNDER CONTRACT AT THE 8T. MARY'S FALLS CANAL DURING THE 
YEAR ENDING JUNE 30, 1876. 

Rock-excavation, cubic yard9 - 556 
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Gravel-excavation, cubic yards - 37,602 

Timber, cubic feet - 25,618 

Plank, feet, board-measure - 227,774 

Framing, feet, board -measure - - 1,784,574 

Iron, pounds - 39,703 

Cement, barrels - - - - 4.609 

Concrete, cubic yards - - - 3,628 

Filling, cubic yards - 5,563 

EXHIBIT OF TIMBER, PLANK AND IRON PURCHASED IN OPEN 
MARKET DURING THE YEAR ENDING JUNE 30, 1876. 

Timber and plank, feet, board-measure . l y 612,155 

Iron, pounds ... - 80,422 

MONEY STATEMENT. 

Amount available July 1, 1875 - - . $602,996.45 

Amount expended during fiscal year ending June 

30, 1876 - - - - 205,768.52 

Amount available July 1, 1876 - - 397,227.93 

Amount appropriated by act approved August 14, 

1876 130,000.00 

Amount (estimated) required for completion of ex- 
isting project .... 570,000.00 
Amount that can.be profitably expended in fiscal 

year ending June 30, 1878, - - 300,000.00 

L 

Report upon the Improvement of St. Mary's Falls Ship 
Canal and River, by General G. Weitzel, Major of 
Engmeers, U. S. A., for the Fiscal Yea/r ending J una 
30, 1877. 
At the beginning of the fiscal year, there were but two 

contracts in force for the further prosecution of this work. 
The one was with Mr. Henry Vau Vleck, for furnishing 

the face-stone for the new locks, and the other with Messrs. 

Boyle & Roach, for furnishing the backing and laying the 

walls of the same. In order that there may be no doubt 

whatever about the quality of the mortar to be used, I 

deliver the cement. 
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We use the English Portland cement for laying the face- 
stone and the miter and lift-walls, and all portions of the 
wall adjacent to wet places. 

For the remainder of the walls we use American cements, 
• and so far, chiefly that obtained from the vicinity of Louis- 
ville, Ky. 

The work made but very slow progress during last season, 
on account of the slow delivery of the face-stone; but daring 
the present season there has been a great improvement. 
The amount of face-stone required is a little over 10,000 
cubic yards, and the amount of masonry in the walls is 
about 27,000 cubic yards. At the end of Jthe fiscal year, 
about one-fifth of the face-stone had been delivered and 
about one-sixth of the masonry laid. 

In addition to the operations which were carried on 
under these two contracts, two other smaller pieces of work 
were done by day's labor. The one was filling in the area be- 
tween the south pier at the foot of the new locks and the shore 
line. This pier was built during the preceding year, and there 
was a considerable area between the inside of it and the 
shore line which was covered with water. We filled in this 
area to the level of the top of the pier and the shore, and >we 
have thus obtained, in close proximity, excellent yard-room for 
unloading, storing and handling the large amount of mate- 
rial required in the construction of the new locks. The 
other consisted in raising the banks of the canal, near its 
lower end, to a height of from 2 to 4 feet by means of levees. 
This was done to guard against such events as occurred on 
the 23rd of June, 1876. On the morning of that day the 
water in the canal suddenlv rose to about 4 feet, and was 
running over the banks. If it had not been promptly 
checked in its flow, the most disastrous results might have 
occurred at the lower end of the canal in the d estruction of 
the banks which are here comparatively weak. 

To supply a want which I understand, has been felt by 
some of my brother officers of the corps in the various an- 
nual reports on this improvement, 1 introduce here a brief 
historical and descriptive sketch of the work, which by my 
direction was prepared by my civil assistant on the work, 
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Mr. Alfred Noble. Mr. Noble has occupied his present 
position ever since the enlargement was begun. 



The Saint Mary's Falls Canal is situated near the vil- 
lage of Sault Ste. Marie, Mich., at the principal rapids in 
Saint Mary's River. This river or strait is the outlet of 
Lake Superior. The canal is 15 miles from Lake Supe- 
rior and 60 miles from Lake Huron by the navigable chan- 
nel of the river. 

The rapids at this point are a little more than one-half 
mile in length, and have a fall of from 16J to 18£ feet, de- 
pending upon the stages of water in the lakes which the 
river connects ; the mean fall being very nearly 18 feet. From 
Lake Superior to the rapids the fall is only one-tenth of a 
foot; from the rapids to Lake Huron the fall is about 2 
feet, distributed through a distance of 20 miles. These 
rapids, the Sault de Ste. Marie, are therefore the only 
impediment of this nature obstructing navigation between 
the lakes. 

The commerce of Lake Superior before the year 1845 wag 
almost entirely in furs; at that time the development of 
<5opper and iron mines was commenced, and the rapids at 
this place were found to be a serious obstacle in the way ot 
the successful prosecution of these enterprises. The pro- 
ducts of the mines, the appliances for working them, and 
the supplies for the laborers had to be unloaded from the 
vessels on which they were brought here, transported past 
the rapids and re-shipped. Finally in 1850, a grant of 
750.000 acres of land was made by act ot Congress to the 
State of Michigan to defray the cost of constructing a canal 
past the rapids. 

In 1853, the legislature of the State having accepted the 
grant and authorized the construction of the work, a con- 
tract was made by commissioners, appointed by the Gov- 
ernor, with a company who undertook to build the canal 
for the land grant. The work was commenced soon after 
the opening of navigation in that year, and on the 18th of 
June, 1855, the completed canal was opened to navigation. 
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In its construction the company bad expended about 
$1,000,000. In view of tbe large amount of capital re- 
quired, iro return being possible until after the sale of lands,, 
the isolation of the locality, inaccessible during five months 
of the year, and the severity of the climate which greatly 
retarded work during winter, the rapid construction of the 
canal was a remarkable ft at. 

This was about the first ship-canal made in the United 
States. The locks and gates were the largest made in the 
country up to that time. The depth of water was the 
greatest that had been called for in any similar American 
work. The engineering features were thus without prece- 
dent in American practice; but they were well worked 
out, and the canal has proved to be a very successful one. 

As originally built, the canal was 5,400 feet long, had a 
width of 100 feet at the water line, with slopes of £ to 1, 
paved where the cutting was not through rock, and a depth 
of 12 feet at mean stage. The locks, located near the foot 
of the canal, were two in number, combined, each 350 feet 
in length, 70 feet in width, with a lift ot 9 feet. The walls- 
were of limestone obtained from Marblehead, Ohio,' and 
Maiden. Canada; the backing from Drummond's Island,, 
near the mouth of Saint Mary's River. The face-stone 
were laid in regular cources with irregular bond; had bush- 
hammered faces with 1£ inch margin draft, and joints had 
beds cut to f inch. The general plan of the masonry is 
shown in plate III. 

It is not known that* rock was reached anywhere in the- 
excavation for the locks at the grade required for the 
floor. The walls were laid on a floor which extended across 
the chambers. 

The floor was made ot timber and plank, the timbers laid 
across the pit, with spaces of 6 inches or one foot between,, 
and covered with two courses of plank. There is a longi- 
tudinal string-timber under the floor under the face of each 
wall, and two others near the center of the lock; wherever 
the excavation reached nearly to the rock, trenches were 
made to the rock on the sites for the last two timbers, and 
timber walls, 1 foot thick, secured to the rock with iox- 
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wedged bolts, were built from the surface of the rock to the 
required grade. 

The gates were of wood; the girders were built beams 
framed into quoins and miter-posts and trussed with iron 
tie-rods. On Plate IV. is a drawing of one of the gates 
about to be placed between the locks, differing only in a few 
minor details from the original ones. 

Each gate is opened by a line and closed by a boom. The 
power, manual labor, is applied through a capstan on the 
wall. Both the line and the boom are attached to the top of 
the gate at the miter-post. This gear is decidedly primitive, 
and seems objectionable, inasmuch as the strain i6 applied 
at that part orf the gate farthest from the center of resist- 
ance; but it is simple, and easily and quickly repaired; the 
fact that the original gates stood and were operated without 
accident or delay for more than 20 years shows that they 
never have sustained serious injury from any cause. Each 
gate is supported on a pivot resting on the floor of the lock 
and entering a socket in the foot of the quoin- post, and ig, 
suspended from a tower 7 feet in height, 1 resting on the 
-coping at the hollow-quoin. There is no roller at the miter- 
post. The gates are opened or closed in from three to four 
minutes. 

Near the bottom of each gate are six openings, each 2Jbj 

4 feet, for the admission or escape of water; each opening 

'is closed by a cast-iron butterfly valve, operated by a rack 

and pinion at the top of the gate. Each lock is filled or 

emptied in about 7 minutes. 

At the foot of each wall a check was made to receive the 
end of a caisson-gate, which rested also against a sill laid 
across the floor. This was to be used in case it should be 
desired to pump out the lock, but does not fulfill its pur- 
pose, because the water presses under the floor and comes 
through it above the caisson sill. 

At the head of the canal was placed a guard-gate, with 
its appropriate masonry. The opening was 70 feet. The 
gate was a caisson, hinged at one end, and of sufficient 
lenght to close the opening. This was found inconvenient, 
and in 1862 a pair of ordinary lock-gates* with the proper 
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masonry, was placed farther down the canal in the position 
indicated in Plate L , 

The entrance to the canal were revetted with piers. The 
south piers were bnilt originally as shown in Plate L, no 
extension having been made np to the time of commencing 
the improvements. The north piers originally extended only 
to the shore lines, but were lengthened subsequently. 

At the time the canal was made it was deemed of suffi- 
cient capacity in every way to meet the needs of navigation^ 
The depth was sufficient to pass any vessel on the lakes fully 
laden. The locks were large enough to contain a tug and 
three vessels of ordinary dimensions, which generally consti- 
tuted a tow. By the year 1870, these dimensions no longer 
sufficed. Vessels were larger and were not able to carry full 
loads on 12 feet of water; only one of the larger vessels could 
be passed at one lockage, and the number of vessels engaged 
in the Lake Superior trade had increased so greatly that 
they were frequently delayed several hours. It became 
necessary to provide for more rapid lockage and for the pas- 
age of larger vessels. The slope- walls had been found ob- 
jectionable, vessels coming in contact with them belo^ the 
water-line and sustaining injuries. In July, 1870, Congress- 
made an appropriation for commencing the improvements. 
In^ugust, 1870, a project was submitted by Maj. O. M- 
Poe, Corps of Engineers, and received the approval of the 
Chief ot Engineers. The project, after some amendments/ 
embraced the following improvements: 

A new lock was to be built opposite the old locks, paral- 
lel to them, at a clear distance of 100 feet. 

The guard-gates, with their masonry, were te be taken 
down and replaced 700 feet farther up the canal and at a. 
lower level. 

Entrances to the new locks were to be formed, the lower 
entrance by excavating out to deep water and reveting the 
channel with pier-work; the«npper entrance by widening the 
canal from the new position of the guard-gates, where the 
original width was retained, eastward until it became wide 
enough to open the way to both the old and new locks. 
The slope-walls were to be removed and a timber revet- 
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ment, with a face nearly vertical, substituted;- where the 
. cutting was through rock, the revetment was placed on the 
first sound rock reached; below the base of the pier the 
rock was cut to a slope of 1 horizontal to 4 vertical; where 
no rock was found, the revetment was to be built from the 
grade of improved canal-bottom. 

The improved canal was to be made 3£ feet deeper than 
than before the improvements were taken in hand. 

The .walls of the old locks are to be prolonged up stream 
to receive a pair of guard-gates. 

At the time the canal was made, danger was apprehended 
that ice might be driven into the canal in the spring to such 
an extent as to delay its opening for navigation. To guard 
against this, a curve was made near the upper end, so that the 
direction of the canal above the curve was nearly normal' 
to the direction of the current in the river, which is rapid. 
This renders the entrance rather difficult for a single vessel, 
and impracticable for a tow of three or more. It is now 
known that there is no danger of delay by ice. The south 
side of the canal will therefore be straightened and the 
present south pier above the bend removed. The new south 
pier will be extended farther out, as shown on Plate II. 

The chamber of the new lock will be 515 feet long and 
80 feet wide. The width at the gates will be 60 feet. A 
pair of guard-gates will be placed at each end of the cham- 
ber. The lift of the lock will be 18 feet; the depth of water 
on the miter-sills, 17 feet. The miter-sills are to be placed 
1 foot below canal bottom, so as to be protected from injury 
by vessels. 

The. foundation is on rock throughout. The rock is a 
sandstone of different degrees of hardness; some layers 
being very friable, so as to be excavated easily with a pick 
and shovel; some exceedingly hard. A floor of timber and 
concrete was made extending across the bottom of the lock 
and 5 teet under each wall. 

The lock will be filled through two culverts under the 
floor, each 8 feet square in cross-section and extending the 
lengch of the lock; the water will enter the lock through 
numerous small openings in the top of the culverts. It will 
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be emptied through two shorter culverts under the lower 

lock-gates. The floor and walls of the culverts are of tim- 
ber. 
The gates and valves in the culverts will be operated by 

water-power. 

After the completion of the new lock, it is proposed to 

remove the guard-gates near the head of the canal, and erect 

in their place a movable dam. * 

At this time the guard -gates have been moved 700 feet ' 

above the location shown in Plate I. The canal has been 
deepened and widened, the slope-walls removed, and the 
timber revetment built (except the work for straightening 
the south bank of the canal) from the upper end to the basin. 
On the north side of the canal the slope -wall has been re- 
moved and the pier-revetment completed to the head of the 
old locks. The pier for the south side of the lower entrance 
has been completed to within 200 feet of the end of the 
lock-wall, the lock-pit has been excavated, the culverts and 
floor and about 4000 yards of the masonry laid. 

The excavation from the head of the canal to the basin 
was principally in rock. In excavating the lock-pit, rock 

was reached at from 1 foot to 15 feet above the grade of lock 
floor. 

Until May 1, 1873, the work was under the charge ot Maj. 

O. M Poe, of the Corps of Engineers; since that time it has 

been under the charge of Maj. G. Weitzel, of the Corps of 

Engineers. 

It seems proper for me to add to this sketch that the 
original canal was designed and begun under the superinten- 
dence of the late Capt. Augustus Canfield, Corps of Topo- 
graphical Engineers. 

The appropriation of $130,000, made by the act appro vep 
August 14, 1876, for continuing the improvement, was 
made available by letter from the Chief of Engineers, dated 
May 1, 1877. A project for its expenditure was submitted 
and approved. It included dredging at the head of the 
canal, with a view to straightening the south bank thereof. 

Bids for this were opened on June 20, 1877, and the con- 
tract awarded to Charles S. Barker, of Sault Ste. Marie, 
Mich., he being the lowest responsible bidder. 
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The last passage through the canal in 1876, was on 
December '4. The first passage through in 1877 was on 
May 2. 

During the year, 54,637 cubic feet feet of cut face-stone 
have been delivered, 113,373 cubic feet of masonry laid, and 
6,409 barrels of cement purchased. 

The work will be prosecuted during the present working 
season under the three contracts above referred to. If 
nothing unforseen occurs, fully two-thirds of the face-stone 
will be delivered, one-half of the masonry of the new locks 
laid, and all of the dredging at the head of the canal done at 
the end of the present working season. 

The operations contemplated in the fiscal year 1877-'78, 
are to carry the new locks toward completion, and to begin 
the pier revetment on the south side of the head of the 

canal. 

In order to complete this work according to the project, 

there remains to be appropriated the sum of $570,000. 

For the sake of an economical and rapid prosecution of 
the work, the sum of {$300,000 should be appropriated for 
the fiscal year ending June 30, 1879. 

The whole amount appropriated since the enlargement of 

this canal was begun, is as follows, viz: 

1870 $ 150,000.00 

1871 350,000.00 

1872 - - - ' - - 300,000.00 

1873 - - - - 200,000.00 

1874 - 200,000.00 

1875 ----- 200,000-60 

1876 ' - - - - - 130,000.00 



Total, . - - - - $1,530,000.00 

Of this amount about $600,000 was expended before and 
during the excavation of the pit for the new locks, in wide- 
ning and deepening the canal proper, revetting the sides of 
the enlarged canal, purchase of additional lands, and in im- 
proving Saint Mary's River. Of the other $930,000, about 
$520,000 have been expended on the lock-pit, walls, and 
other portions pertaining to the new locks, and about $410,- 
000 were on hand at the end of the fiscal year. 
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In exact figures this amount was $410,213.06. But all 
of this sum, except $30,000, is covered by liabilities and 
is therefore not available for the work which still remains 
to be done and should be commenced as soon as possible. 

An abstract of bids received on June 30, 1877, for dredg- 
ing at the head of the canal, is attached and forms part of 
this report. 

The work is situated • in the Superior collection-dis- 
trict, Michigan, at Sault Ste. Marie, port of delivery, 
and a short distance from Fort Brady. The nearest light- 
house is at Round Island, and the nearest port of entry is 
Marquette, Mich. The amount of revenue collected in the 
Superior district during the last fiscal year was, in coin, $2,- 
026; in currency, $8,415. 

The whole commerce of the great chain of northern and 
northwestern lakes will be benefited by the completion of 
this work. 

MONEY STATEMENT. 

July 1, 1876, amount available - - $397,227.93 

Amount appropriated by act approved August 14, * 

1876 - - - - - 130,000.00 



527,227.93 
July 1, 1877, amounted expended during fiscal year 108,213.84 



. July 1, 1877, amount available - - 419,014.09 

Amount (estimated) required for completion of exist- 
ing project - - . . - ■ 570,000.00 
Amount that can be profitably expended in fiscal year 

ending June 30, 1879 - - - 300,000.00 

M 

Report upon the Improvement of St. Mary^s Falls Canal 
and River \ by General Q. Weitzel, Mayor of Engineers, 
V. S. A., for the Fiscal Tear ending Jvme 30, 1878. 

The progress of this work during the past fiscal year is 
given in the appended report of Mr. Alfred Noble, civil 
assistant, in immediate charge of the improvement. 
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The contractors for laying the masonry of the new lock s 
have used and are now using due diligence in prosecuting 
their work, and had the contractor for furnishing the stone 
been able to fulfill his contract by the specified date, the 
lock-walls would have been completed during the present 
season. If the delivery of face-stone is finished this year, 
the masonry will be completed early next season. 

As during previous years, to secure the most perfect 
work, the government has continued to furnish cement for 
mortar and concrete. English Portland cement has been 
almost exclusively used for all face-stone and exposed parts 
of the work. For other portions of the wall, the American 
natural and Portland cements have been used. Mr. Noble 
has carried on iji connection with this work an elaborate 
system of tests of all cfements furnished for the work. 
These tests will be continued until the completion of the 
work and will furnish most valuable information as to the 
strength and quality of the various kinds. 

The time has arrived when it is desirable for thfe good of 
the improvement that the management and control of the 
present canal should pass into the hands of the government. 

To ascertain the present amount of the canal debt, which 
in accordance with act of the Michigan Legislature is to be 
assumed by the United States as the only condition of trans- 
fer, a correspondence of which the following is a copy, was 
entered ipto with His Excellency. Governor Croswell, of 
Michigan: 

"U. S. Engineer Office, 
"Detroit, Mich., April 30, 1878. 

"His Excellency 

"Charles M. Croswell, 
"Governor of Michigan, 

"Adrian, Michigan. 

"Sir:— 

"With a view of recommending in my next annual 
"report the acceptance of the St. Mary's Falls canal in 
"accordance with the joint resolution of the Michigan .State 
"legislature, approved April 3, 1869, 1 would respectfully 
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"ask for information as to the terras upon which the trans- 
fer will now be made and the amount of the indebtedness 
"to be assumed by the government. 

"Very respectfully, 

"Your obedient servant, 

"G, WEITZEL, 
"Major of Engineers, U. S. A." 

REPLY. 

"State of Michigan, 

"Executive Office, 

"Adrian, May 1, 1878. 
"Gen'l. G. Weitzel, 

"Maj. of Engineers, U. S. A., 
"Detroit, Mich. 
"Sir:— 

"I have yours of the 30th ult. asking information as 
"to the terms upon which the St. Mary's Falls canal will be 
"transferred to the United States, together with the amount 
"of indebtedness thereon to be assumed by the general gov- 
ernment. I will call the attention of the Canal Board at 
"its next meeting to the subject of your communication and 
"advise you of the^action taken in reference thereto. 

^^ours very resp'y, 

^CHAELES M.CROSWELL." 

As no further information has been furnished, it is prob- 
able the Board of Control have not yet taken any action in 
the matter. 

The extremely low stage of water in the St. Mary's river 
this year has rendered navigation more troublesome than 
usual. To remedy this as far as possible authority was 
granted to remove the worst obstructions at three points in 
the river. This work has been commencod. 

Work has been delayed during the past year by reason 
of the small amount of money available and, as the appro- 
priation which becomes available July 1st, 1878, is much 
less than the amount which it is thought could be profitably 
expended during the coming fiscal year, it is probable the 
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work can not be pushed forward quite as rapidly as was 
expected. 

In order to complete this work according to the project, 
there remains to be appropriated the sum of $395,000.00. 

For the sake of an economical and rapid prosecution 6i 
the work this entire sum should be appropriated for the 
fiscal year ending June 30, 1880. 

The work will be prosecuted during the present working 
season under the present contracts and by day's labor. If 
nothing unforeseen occurs, all the stone will be delivered, 
the lock walls will be almost completed, work on the south 
pier will be continued and a few obstructions will be remov- 
ed from the river. 

The operations contemplated in the fiscal year 1878-'79, 
are to complete the masonry of the new locks, build the gates, 
complete the pump-house and continue work on the new 
south pier, and the straightening of the canal. 

The whole amount appropriated since the enlargement of 
this canal was begun, is as follows, vizi 

1870 ----- $150,000.00 

1871 --.-. 350,000.00 

1872 - - - - - 800,000.00 

1873 - - - - ■ - 200,000.00 

1874 - 200,000.00 

1875 200,000.00 

1876 - - - - -. , 130,000.00 

1878 - • - - - 175,000.00 



s 



Total - - - ■ - - $1,705,000.00 

Of this amount about $600,000 was expended before and 
and during the excavation of the pit for the new locks, in 
widening and deeping the canal proper, revetting the sides 
of the enlarged canal, purchase of additional lands and in im- 
proving St. Mary's river. Of the other $1,105,000, about 
760,000 have been expended on the lock-pit, walls, other 
portions pertaining to the new locks, and in straightening the 
canal at its upper entrance; and about $345,000 were on 
hand at the end of the fiscal year. Of this last amount 
$170,000 is covered by liabilities under contracts, and is, 
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therefore, not available for the work which 'still remains to 
be done. 

This work is located in the Superior collection-district, 
Michigan, at Sault Ste. Marie, port of delivery and a 
short distance from Furt Brady. The nearest light-house is 
at Round Island, and the nearest port of entry is Marquette, 
Mich. The amount of revenue collected in the Superior 
district during the last fiscal year was $10,808.52. 

The whole commerce of the great chain of northern and 
northwestern lakes will be benefitted by the completion of 
this work. 

MONEY STATEMENT. 

July 1st, 1877, amount available, - $419,975.09 

Amount appropriated by act approved June 

18, 1878, - 175,000.00 



$594,975.09 
Amount expended during fiscal year, 294,345.47 

July 1st, 1878, amount available, - $345,629.62 

Amount (estimated) required for completion 

of existing project, - - $395,000.00 

Amount that can be profitably expended 

in the fiscal year ending June 

30, 1878, - - - . - $395,000.00 

REPORT OF MR. ALFRED NOBLE, ASSISTANT, IN CHARGE. 

Sault Ste. Marie, Mich., 
June 29, 1878. 

Capt. A. Mackenzie, 

Corps of Engineers, U. S. A., 

Detroit, Mich. 
Captain: — 

I have the honor to submit the following report of 
operations at the St. Mary's Falls canal during the year end- 
ing June 30, 1878: 

At the beginning of the year there were two contracts 
existing, one with Henry Van Vleck for furnishing face- 
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stone, and one with Boyle & Roach for furnishing the back- 
ing and laying the masonry of the new lock. On July 9, 
1877, a contract was made with C. S. Barker, for dredging 
for the enlargement of the canal from the line for the new 
south pier to the present channel. Some difficulty was 
apprehended in placing the pier owing to the nature of the 
material on which it was to be founded; the framing and 
placing were, therefore, undertaken by hired labor. 

The amount of work performed during the year is as fol- 
lows: 

Undei contract of May 29, 1875, 18,683,46 cubic yards 
of masonry have been laid, and 6,853 cubic yards of earth 
have been placed behind the new 'lock walls. 

Under contract of May 11, 1876, 128,512.23 cubic feet of 
face-stone have been delivered. 

Under contract of July 9, 1877, 44,727 cubic yards of 
earth Tiave been removed. 

For the work of building the new south pier at the head 
of the canal, 1,190 lineal feet of crib-work have been built, 
and 1,070 lineal feet placed. 

The cement for the walls of the new lock has been pur- 
chased in open market: 18,351 bbls. have been received. 

A shoal in the river channel one mile above the canal has 
been dredged to 13 feet of water. 

A tracing showing the present condition of the improve- 
ment and a diagram of the stage of water during the year 
are attached. 
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1 Furnaces 


n Marquette County. 




3 Furnaces 


n Delta County. 


tSwiiictord'a History. ' 


3 Furnaces 


u Schoolcraft County. 


tPrevioustolBrt. 


4 Furnace 


n Menominee County. 


•Coal or Coke. 


S Furnaces 


n Van Buren County. 


Caseville Furnace— no returns . 


6 Furnaces 


n Wayne County, 


Union Furnace— no returns- 


1 Furnace 


n LeeJenaw County. 


Ward Furnace— no returns. 




n Benzie County. 


•Hamtramaek Furnace— not in blast 


9 Furnace 


a Antrim County. 


since 18S3. 
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Statistics of the St. Mary's Canal, Compiled from. 
Superintendent's Official Report. 

1877. 1878. 

Gross Tonnage - - 1,439,215 1,667,136 

Tolls collected - - $42,730 $49,437 

Annual expenses - - 19,750 25,099* 

Net profit derived by State of Michigan 22,980 23,338 

The commercial importance of the canal may be illus- 
trated by the following leading items of freight passing* 
thrdugh it. 

UP FREIGHTS. 





1877. 


1878. 


Coal, tons, 


91,575 


91,856 


Oil, bbls., 


6,694 


5,135 


Lime and Cement, bbls., 


9,810 


13,180 


Live stock, head, 


6,924 


4,509 


Machinery, tons, 


1,125 


885 


Nails, kegs, 


22,168 


33,514 


Spikes, kegs, 


4,500 


10,330 


Railroad iron, tons, 


15,854 


22,912 


Salt, bbls., 


63,188 


63,520 


Ir'ugar, bbls., 


27.908 


21,856 


Passengers, 


13,770 


13,345 


DOWN FREIGHTS. 





1877. 1878. 

Wheat, bushels, - - 1,349,738 1,872,940 

Flour, bbls., - - 334.949 327,984 

Iron ore, gross tons, - - 568,082 555,750 

Pig iron.gross tons, - - 20,375 7,193 

Copper, tons, . - - 16,767 22,529 

Silver ore and bullion, tons, - 999 767 

Fish, half bbls., - - 21,918 10,511 

Wool, lbs., - - 70,830 349,258 

Passengers, - - 8,030 7,049 
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PORTOF BAYFIELD, WISCONSIN. 



ABBIVAL AND DEPARTURE OF VESSELS. 



Arrivals. Departures. 

No. Tonnage. Crews. No, Tonnage. Crews. 

Steamers 475 13,550 475 13,550 

Sail craft 50 410 50 410 



Total 525 13,960 525 13,960 

OUTWARD TRAFFIC. 



Unit of 
Articles. Quantity. 

Bark Cords 

Berries Bushels 

Fish Pounds 

Lumber Feet 

Wood Cords 

Fresh Fish Pounds 

Fish oil Barrels 



INWARD TRAFFIC. 



Apples Barrels 

Cattle and sheep Number 

Coal Tons 

Dry Goods Pounds 

Flour Barrels 

Groceries Pounds 

Hay Tons 

Hogs .Number 

Horses Number 

Lime and cement Barrels 

Miscellaneous Pounds 

Nails Pounds 

Oil Barrels 

Provisions Pounds 



Amount. 


Value. 


151 


$ 755.00 


145 


290.00 


738,100 


22,143.00 


1,516,000 


12,128.00 


450 


1,125.00 


128,000 


3,840.00 


38 


570.00 


FFIC. 


$40,851.00 


260 


$ 520.00 


46 


2,000.00 


50 


300.00 


17,290 


15,000.00 


1,140 


6.270.00 


196,660 


19,000.00 


15 


150.00 


4 


80.00 


4 


400.00 


100 


150.00 


153,100 


8,000.00 


9,400 


300.00 


53 


291.50 


150,924 


18,000.00 
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Salt Pounds 265,360 1,577.50 

Stoves Number 51 765.00 

Whisky Barrels 30 2,500.00 

Beer Cases 266 798.00 



$71,102.(X> 
PORT OF EAGLE HARBOR, MICHIGAN. 



OUTWARD TRAFFIC. 



Unit of 

Articles. Quantity. Amount. Value- 

Copper, mass Pounds 1,244,894 

Copper, barrel Pounds 2,367,338 

Fish. Pounds 10,100 

Fuse Pounds 891 

Hides Pounds 38,671 

Household Goods Pounds 66,570 

Iron, scrap Pounds 10,638 

Merchandise Pounds 39,786 

Miscellaneous Pounds 56,551 

Posts Number 645 

Rags Pounds 10,812 

Sacks and Bags Number 4,300 

INWARD TRAFFIC. 

x 

Apples , Barrels 1,128 

Blinds Number 108 

Cattle and sheep Number 522 

Coal Tons 220 

Dry goods Pounds 43,996 

Doors Number 147 

Feed Pounds 553,864 

Flour Barrels 2,192 

Groceries Pounds 331,575 

Grain Pounds 901,770 

Hay Tons 65 

Hogs Number 198 

Horses , .Number 3 
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Iron bar and steel Pounds 96,522 

Lumber and timber Feet 207,940 

Lath M 35 

Shingles M 57 

Leather Peunds 3,777 

Lime and cement Barrels 374 

Machinery Pounds 126,902 

Miscellaneous Pounds 98,603 

Nails Pounds 28,938 

Oil Barrels 147 

Provisions Pounds 223,332 

Potatoes Pounds 80,019 

Sash Number 302 

Salt Pounds 72,820 

Stoves Number 11 

Vegetables Pounds 84,425 

Whisky Barrels . 18 

Wine and beer Barrels 359 

Candles Pounds 52,885 

Hardware Pounds 108,056 

Boots and shoes Pounds 10,698 

Windows. Number 144 

Mouldings Number 3,207 

PORT OF L'ANSE. 



ARRIVAL AND DEPARTURE OF VESSELS. 



Arrivals. Departures. 

No. Tonnage. Crews. No. Tonnage. Crews. 

Steamers 24 15,787 338 26 16,565 362 

Sail craft 24 14,073 202 24 14,073 202 

Total 48 29,860 540 50 30,638 564 

OUTWARD TRAFFIC. 



Unit of 

Articles. Quantity. Amount. Value. 

Fish Pounds 50,000 

Iron ore Tons 41,000 8225,000 

Lumber Feet 7,500,000 
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INWARD TRAFFIC. 

Apples Barrels 688 

Cattle and sheep Number 6 

Coal .' Tons 762 

Dry goods Pounds 4,440 

Doors Number 50 

Feed Pounds 27,929 

Flour Barrels 360 

Groceries Pounds 119,887 

Grain Pounds 202,533 

Hay Tons 86 

Horses Number . 3 

Iron bar Pounds 4,500 

Lime and cement Barrels 40 

Miscellaneous Pounds 55,860 

Nails Pounds 5,500 

Oil Barrels 67 

Provisions Pounds 134,580 

Potatoes Pounds 37,770 

Salt Pounds 2,400 

Whisky Barrels 30 

Wine and beer Barrels 14 • 

PORT OF MARQUETTE, MICH. 



ARRIVAL AND DEPARTURE OF VESSELS. 



Arrivals. Departures. 

No. Tonnage. Crews. No. Tonnage. Crews. 

Steamers 412 393,401 9,051 410 392,264 9,046 

Sail craft 369 216,444 2,947 375 221,074 3,001 






Total 781 609,845 11,998 785 613,338 12,047 

OUTWARD TRAFFIC. 

Unit of 
Articles. Quantity. Amount. Value. 

Berries ....i Bushels 1,220 $ 2,440.00 



• 
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Copper, barrel Pounds 

Flour Barrels 

Fish Pounds 

Furniture Pounds 

Fuse Pounds 

Ganister Tons 

Grain Pounds 

Hay Tons 

Hides Pounds 

Horses Number 

Household goods :....... Pounds 

Hardware Pounds 

Iron, bar Pounds 

Iron, scrap Pounds 

Iron ore Gross tons 

Iron, pig ...Gross tons 

Lumber ..Feet 

Machinery Pounds 

Merchandise Pounds 

Miscellaneous Pounds 

Provisions Pounds 

Powder and other ex- 
plosives Pounds 

Stoves Number 

Stone Tons 

Tallow. Pounds 

Apples, green Barrels 

Apples, dried Pounds 

Butter..... Pounds 

Barrels, empty beer Number 

Barrels, empty oil Number 

Carriers, egg Number 

Carboys , empty Number 

Furs Pounds 

Hair : Barrels 

Lime Barrels 

Leather Pounds 

Nails Kegs 

Oil Barrels 

Potatoes (187 bushels) Pounds 
Rail, old, gross tons 



4,000 


640.00 


21 


126.00 


220,240 - 


6,607.20 


7,850 


1,200.00 


2,400 


720.00 


3,700 


5,425.00 


328,220 


• 3,282.20 


2 


32.00 


53,820 


4,305.60 


6 


750.00 


170,280 


8,514.00 


35,365 


7,173.00 


20,365 


509.13 


981,556 


14,723.34 


552,127 


2,760,635.00 


8,586 


180,306.00 


2,869,816 


• 34,437.00 


32,245 


3,224.50 


141,540 


7,077.00 


410,270 


20,513.50 


33,050 


2,644.00 


413,700 


48,825.00 


30 


900.00 


2,512 


26,375.00 


49,728 


3,978.24 


11 


27.50 


350 


28.00 


850 


12.75 


410 


307.50 


873 


523.80 


658 


493.50 


1,400 


1,400.00 


1,950 


3,900.00 


2 


5.00 


1,641 


2,051.25 


4,600 


920.00 


27 


68.50 


47 


705.00 


11,220 


112.00 
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590 Pounds 

Rags Pounds 

Salt Barrels 

Whisky Barrels 

Timber, hewn Cubic feet 



,322,958 


8,858.00 


16,170 


323.40 


25 


50.00 


51 


5,100.00 


800,380 


88,041.80 



INWAED TRAFFIC. 



Apples ....Barrels 0,202 $ 12,404.00 

Bark Cords SB 664.00 

Blinds Number 92 138.00 

Cattle and sheep Number 344 12,040.00 

Coal Tons 16,987 93,428.50 

Dry goods Pounds 498,527 199,410.80 

Doors Number 18 27.00 

Feed Pounds 891,748 8,917.48 

Flour Barrels 3,243 19,458.00 

Groceries Pounds 5,268,773 421,501.84 

Grain Pounds 347,122 8,471.22 

Hay Tons 1,866 22,3^2.00 

Hogs '...Number . 186 1,860.00 

Horses Number 26 3,900.00 

Iron bar Pounds 480,967 12,024.17 

Iron, scrap Pounds 80,000 1,200.00 

Lumber Feet 1,450 17.40 

Leather Pounds 1,380 110.40 

Lime and cement Barrels 2,012 4,024.00 

Machinery Pounds 859,630 85,963.00 

Miscellaneous Pounds 222,810 

Malt Pounds 35,800 400.00 

Nails Pounds - 179,962 3,599.24 

Oil Barrels 1,918 28,770.00 

Provisions Pounds 311,360 24,908.80 

Potatoes Pounds 51,660 516.60 

Powder and other ex- 
plosives.... Pounds 477,590 119,397.50 

Sash Pounds 1,270 100.00 

Salt Pounds 321,900 3,219.00 

Stoves Number 168 2,510.00 

Vegetables \ Pounds 133,197 3,995.91 
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Whisky Barrels 

Wine and Beer Barrels 

Wood..... Cords 

Wagons Number 

Boots and shoes Pounds 

Brick M 

Cider Barrels 

Car wheels Pounds 

Fruit Pounds 

Gas pipe Pounds 

Furniture . . . Pounds 

Household goods Pounds 

Hardware Pounds 

Iron, R. R Tons 

Mouldings Pounds 

Steel Pounds 

Stone Pounds 

Sand.... Pounds 

Splices, R. R Pounds 

Copper in barrels Pounds 

Slabs Cords 

Kegs Number 

Fuse Pounds 

Brimstone * Pounds 

Soda, nitrate of. Pounds 

Pitch Pounds 



427 


42,700.00 


650 


6,741.00 


450 


1,377.00 


7 


700.00 


25,300 


25,300.00 


34 


238.00 


120 


600.00 


198,570 


9,928.50 


12,240 


979.20 


63,680 


3,184.00 


39,340 


1,181.20 


33,100 


1,655.00 


120,140 


24,028.00 


150 


5,250.00 


1,710 


51.30 


71,695 


9,320.35 


91,970 


45.98 


200,000 


800.00 


11,950 


358.50 


2,500 


400.00 


250 


625.00 


2,000 


1,500.00 


18,000 


5,400.00 


45,000 


1,575.00 


600,000 


21,000.00 


15,000 


150.00 



PORT OF PORTAGE LAKE. 



ARRIVAL AND DEPARTURE OF VESSELS. 



Arrivals. , Departures. 

No. Tonnage. Crews. No. Tonnage. Crews. 

Steamers 203 183,030 203 183,030 

Steam barges.. 27 21,238 27 21,238 ... 

Sail craft 39 19,970 39 19,970 



Total 269 224,238 269 224,238 



f 
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OUTWARD TRAFFIC. 

Unit of 

Articles. Quantity. AmountI Value. 
Copper, ingot, (refined 

copper) Pounds 28,395,368 

Copper, barrel (mineral 

copper) Pounds 9,347,733 

Lumber Feet 2,593,613 

Lath M 35 

Pickets M 25 

Shingles M - 157 



INWARD TRAFFIC. 

Coal Tons 34,605 

Lime and Limestone... Tons 4,761 

Miscellaneous, mdse., 
machinery, provis- 
ions and mining sup- 
plies, &c., not other- 
wise specified Tons 1 7,000 

Powder and other ex- 
plosives Tons 350 



PORT OF ONTONAGON, MICH. 



arrival and departure of vessels. 

Arrivals. Departures. 

No. Tonnage. Crews. No. Tonnage. Crews. 

Steamers 123 76,260 2,798 123 76,260 2,798 

Sailcraft 6 770 25 6 770 25 

, T <*al 129 77,030 2,823 129 77,030 2,823 
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OUTWARD TRAFFIC. 



Unit of 

Articles. Quantity. Amount. Value. 

Copper, mass Pounds 300,120 

Copper, barrel ....Pounds 1,217,880 

Fish ...Pounds 1,000 

Hay Tons 142 

Hides Pounds 11,400 

Lumber Feet 4,000,000 

Miscellaneous Pounds 120,500 

Shingles M 3,000,000 

INWARD TRAFFIC. 

Apples .Barrels 554 

Cattle and sheep Number 124 

Coal Tons 52 

Flour Barrels 3,305 

Grain Pounds 571,200 

Hogs Number 81 

Horses Number 11 

Lumber .Feet 24,000 

Lime and cement Barrels, 135 

Miscellaneous Pounds 1 ,462,960 

Powder and other ex- 
plosives Pounds 21,000 

Salt Pounds 57,190 

Whisky Barrels 39 

Pork Barrels 512 

Sugar Barrels 350 

PORT OF SAULT DE STE. MARIE. 



ARRIVAL AND DEPARTURE OF VESSELS. 



Arrjvals. Departures. 
No. Tonnage. Crews. No. Tonnage. Crews. 
Steamers 625 7,812 620 7,813 



94 



Sail craft 507 2,535 507 2,535 



Total, 1,132 820,556 10,347 1,132 820,558 10,348 



OUTWARD TRAFFIC. 



Unit of 

Articles. Quantity. Amount. Value. 

Berries Bushels 5,000 10,000.00 

Cattle Number 8£ 3,500.00 

Coal Tons 1,000 3,750.00 

Fish Pounds 1,515,000 45,450.00 

Grain Pounds 120,000 1,910.00 

Hay . ' Tons 250 3,500.00 

Hides Pounds 1,000 60.00 

Horses Number 35 1,750.00 

Household goods . . . .Pounds 12,610 5,000.00 

Iron, scrap Pounds 184,000 920.00 

Lumber, b'd-measure,Feet 15,820,000 224,000.00 

KZtus } Pound8 600 > 000 20 ' 000 - 00 

Pickets , , Number 12,500.00 

Posts, Cedar and Tele- 
graph, Number 300,000 25,000.00 

Railroad ties Number 200,000 50,000.00 

Silver ore . . ' - . .Pounds 4,000 5,000.00 

Tallow Pounds 10,000 300.00 

Wood Cords 10,000 25,000.00 

Lath M. 2,000 3,000.00 

• INWARD TRAFFIC. 



Apples Barrels 654 $ 1,308.00' 

Blinds Number 360 500.00 

Cattle and sheep . . ..Number 453 18,565.00 

Coal s Tons 9,500 27,000.00 

Dry goods Pounds 168,000 33,37£. 50 
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Doors - . .Number 

Feed , . Pounds 

Fish, salt and fresh.. Pounds 

Flour Barrels, 

Groceries Pounds ' . 

Grain Pounds 

Hay Tons 

Hogs Number 

Horses Number 

Iron bar, Iron scrap,. 

Hardware, Stoves.Pounds 

Lumber dressed .... Feet 

Leather Pounds 

Lime and cement. ..Barrels 

Machinery Pounds 

Miscellaneous mer- 
chandise Pounds 

Malt,„ # * Pounds 

Nails , Pounds 

Oil Barrels 

Provisions Pounds 

Potatoes Pounds 

Powder and other 

explosives Pounds 

Sash Number 

Salt Pounds. 

Vegetables • Pounds 

Whiskv Barrels 

Wine and beer. . .; .Barrels 

Wood Cords 

Broom corn Pounds 

Brick M 

Lead Pounds 

, Emigrants effects & 

farm implements. Pounds 140,000 15,000.00 

Stone for St. Mary's 

Falls ship canal . . Tons 40,000 156,000.00 



282 


585.00 


219,000 


2,190.00 


468,000 


12,500.00 


4,100 


20,000.00 


699,791 


25,000.00 


1,410,685 


10,000.00 


449 


5,000.00 


138 


600.00 


64 


5,000.00 


237,848 


15,000.00 


70,000 


1,200.00 


1,500 


1,500.00 


1,481 


1,850.00 


396,006 


25,000.00 


1,695,292 


50,000.00 


250 


5.00 


150,000 


3,700.00 


437 


8,740.00 


1,167,693 


77,538.50 


19,140 


1,800.00 


1,000 


250.00 


1,700 


850.00 


338,000 


1.000.00 


138,000 


3,214.00 


287 


28,700.00 


934 


8,572.00 


3,100 


7,750.00 


18,500 


555.00 


400 


2,000.00 


3,512 


200.00 



Stone, general for 
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building Pounds 464,000 1,000.00 

Wool ' Pounds 900 180.00 

Reports have only been received from Bayfield, Eagle 
Harbor, L'Anse, Marquette, Portage Lake, Ontonagon and 
Sault Ste. Marie. At the time of going to press, no reports 
of the Lake Commerce of the ports of Ashland, Copper Har- 
bor, Eagle River, Grand Marais, Isle Royale, Lake Linden, 
Munising, Tequamenon Bay, Whisky Bay and Whitefish 
Point, had been received ; accordingly the preceding reports 
do not fully represent the commerce of Lake Superior. 
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of Mineral Statistics, 
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1875 • 


1876 


1877 


1878 


'lO ALS 


|Lb 


Lbs. 


Ton ^ 


Lbs. 


T HIS. 


Lbs. 


Tons. 


Lbs. 


T ns. 


Lbs. 


Tons. 


Lbs. 




0165 


15 


0170 


20 


784 


32 


609 


27 


115 


566 


1638 


• • • 
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